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DROP F0B6ING OE TOOL STEEL. 

In the ordinary forging of iron the element of time is an 
important factor — the material is gradually and by succes- 
sive blows brought into shape, the anvil work being supple- 
mented by successive reheatings. In drop forging, 
although the final result is the same, the operations, which 
in common forging require time, are compressed into an 
instant, a single blow, or at most two or three, serving in- 
stead of the long continued hammering of ordinary anvil 
work. It is evident, however, that all the changes in the 
iron that are brought about by the gradual coaxings of the 
hand hammer must take place under the drop, only the 
changes are nearly instantaneous. To effect these changes 
so suddenly the iron must be rendered very pliant and 
plastic by high heating, approaching that of the welding 
process. For this reason it has not, until recently, been be- 
lieved that cast steel — tool steel requiring the retention of all 
its qualities of being hardened and receiving temper — could 
be successfully worked under the drop hammer. But this 
is now done as readily as the working of the toughest and 
softest of Swedish iron. By means of adjustable drops, 
which allow of blows from varying heights, the steel may 
be wrought precisely as though under the hand and trip 
hammer, without injury to it from overheating. 

Cast steel partakes, undoubtedly, of that quality of iron 
known as "flowing*" that is, the roetal maybe pressed into 
forms without destroying or impairing the continuity of its 
fibers, merely changing their direction to conform to the 
outlines of the new shape. Usually this "flowing ''of the 
metal is produced by compression — quick compression, but 
not a sudden blow — the metal, while plastic from heat, 
being forced into a mould or die. But the steel can be 
worked in a similar manner under a drop. Lathe-turning 
tools, planer tools, caliper gauges, and many other small 
implements requiring hardening and tempering are now 
made from tool steel by being struck up in dies under the 
drop-hammer. 

. .i^ < » > «■ 

Drying Rooms. 

The rapid increase in mechanical processes and the de- 
mands of growing trade cause annual additions to the num- 
ber and size of drying rooms in use. Manufacturers, too, 
say that the surveyors of companies are becoming more 
critical, and a few years ago made no objection to furnaces, 
and even to red-hot flue-pipes, but now the seemingly inno- 
cent steam-pipe is overhauled, and disparaging remarks are 
made about its position and its relation to wood or material. 
It is doubtless true, says the Iiimrance World, that the sur- 
veyors and special agents have been educated at the expense 
of the corfipanies, as shown by the loss-books in the flre 
hazards of arrangements formerly, supposed to lie entirely 
safe. Meantime the drying rooms are becoming drier 
every year, the wood in their construction is becoming more 
like tinder, and the factors necessary for a fire are being 
multiplied. Even brick and iron are not always as innocent 
as they seem, for one retains heat. for a long time and the 
other conducts it to more combustible material. Well-baked 
bricks will resist fire, but at least one manufacturer found it 
was unsafe to place them on boards, since they acted as re- 
servoirs for the heat conveyed through super-heated steam- 
pipes, altered the texture of wood, and at last set it on fire, 
causing a loss of $4,000. 

The construction of drying rooms and boxes is very im- 
portant. Perhaps the two worst can be found in a piano 
factory, where a box-stove outside is fed with shavings 
trailed along the floor, and a red-hot stove pipe passes 
directly through the adjacent drying box. The same factory 
can show a small drying room filled with light wood, with a 
small cylinder coal Ptove in the center, having pine blocks 
for fuel, and being kept at a red heat. The most common 
device to plague underwriters is the " pot furnace " to heat 
drying rooms, with the torrent of heated air pouring up 
through conductors. This has been the common way of 
vulcanizing rubber goods, and is still used very generally 
with metallic articles. A wire manufacturer placed his 
coils of wire, dripping with liquid from the wash room, in 
drying rooms, and brought them to a red heat, unmindful of 
his wooden doors and wooden beams to support his metal- 
lic ceiling, until two fires forced him to suspend his opera- 
tions and to substitute brick and iron. Steam pipes are 
now very generally used, as being cleaner and probably 
safer. But not once in a hundred times will a thermometer 
be found within, and many proprietors would be surprised 
at the degree of heat attained. In the rubber vulcanizer's, 
240° to 270° is the general rule, and the number of steam 
pipes is limited to prevent the workmen bringing the tem- 
perature to 350°, and thus injuring the fabrics. Instead of 
using a thermometer to register the heat, most manufactur- 
ers simply trust the engineer to carry a certain number of 
pounds of pressure in his boilers, and take no account of 
the accumulation of heat by radiation and reflection, espe- 
cially when the room is lined with a metallic surface. Then 
the heat from steam pipes is intensely dry and absorbs from 
the wood the moisture, fitting it to conduct flre rapidly. It 
is well known that the motion of long lengths of pipe 
through contraction and expansion wears considerably upon 
pipes, but may it not be often true that the electricity de- 
veloped by friction, especially of upper belts, may be con- 
ducted throui^h the piping, and elicit the spark necessary to 
set wood on fire 1 

The great hazard in drying rooms is dust, and the feathery 
lint which gathers everywhere. It is minutely subdivided, 
and only needs the addition of a drop of oil from machinery 



to become highly combustible. This was well illustrated in 
a room used to dry animalhair by superheated staam. The 
larger coils were carried against the outer walls, while sub- 
ordinate coils passed through the center of the rooms, 
raised six inches from the floor, and a like distance below 
the boards used for shelving. Yet even here the dust ac- 
cumulated on the pipes, took fire, and the tiny tongue of 
flame leaped to the shelving, costing the underwriters 
$2,200, although a live steam Jet had been prepared to meet 
this emergency. 

Can these instances give any clew to necessary precau- 
tions? 1. Make the drying box and room as safe as is prac- 
ticable. 2. Procure careful inspection by some one who 
will recognize the fire hazard. 3. Invite examination by 
an experienced electrician. 4. Keep the rooms strictly 
clean at all times, and prevent contact of combustible 
material with means of heating. 5. Take particular care 
when the product of manufacture is specially combustible. 
6. Give special attention to the means of ventilation. 



French Academy Prizes. 

The French S^cademy of Sciences have recently published 
a list of the prizes offered by them for essays on scientific 
subjects during this year, and until 1886. In applied me- 
chanics the Fourneyron prize will be given for the best 
" study, both theoretical and experimental, of the different 
methods of transporting force to a distance." The papers 
must be lodged before the 1st of June next. A grand prize 
will be awarded in 1884 for a mathematical solution of the 
problem " to perfect in some important point the theory of 
the application of electricity to the transmission of power." 
The prize will consist of a medal valued at 3,000 francs. 
The memoirs must be submitted to the secretary of the 
Academy before June 1, 1884, and should be anonymous, 
but accompanied by a sealed envelope with the real name 
and address of the author. The Bordin prize, which was 
not awarded this year, is carried on to 1885, and memoirs 
must be lodged before June 1 of that year. The subject is 
a "research into the origin of electricity in the atmosphere, 
and the causes of tbe great development of electric phe- 
nomena in storm-clouds." The prize is a medal worth 3,000 
franca. 

i* < » > » 

An Improved Sleeping Car. 

Mr. John A. Sleioher, formerh^ manager of the New Tork 
State Associated Press, and more recently one of the editors 
of the Troy Times, at Troy, N. Y., has patented a new sleep- 
ing car, with the seats, each six feet long, extending nearly 
across the width of the car. They are so arranged that each 
seat at night can, with very little trouble, be changed into 
an upper and lower berth, extending transversely across the 
car. At the same time each section, by sliding panels ex- 
tending to the roof of the car, is converted into a private 
apartment, entirely cut off from intrusion. Absolute pri- 
vacy, with an aisle in which to stand and dress, is thus 
given to each section. Ladies will especially appreciate the 
advantages of the "Sleicher Stateroom Bleeping Car." Ne- 
gotiations are already in progress with a leading railroad 
trunk line, which desires to experimentally use one of the 
new sleepers. The new car bids fair to revolutiotiize that 
branch of the railroad business. 



The Brayton Petroleum Enslne. 

Attention is called to the manufacturers' advertisement 
in another column. Ten gallons of unrefined petroleum 
are said to give a constant power equal to five horse power 
for ten hours. Crude petroleum /costs about six or possibly 
eight cents a gallon, making that the cost of five horse 
power per hour. 

The engine is run by the combustion of the vapor of pe- 
troleum united with atmospheric air under pressure. The 
combustion is not intermittent, or explosive, like that of gas 
in a gas engine, but is continuous, and the engine is driven by 
the expansion of the products of combustion, the expansion 
being about six volumes. The motor, it is stated, has been 
fairly tried, and appears to be constructed upon reasonable 
principles. For small powers, and especially for intermit- 
tent power requirements this motor appears to be well 
adapted. 

Intensifler for Gelatine Plates. 

The chemical now mostly used in intensifying gelatine 
plates is bichloride of mercury in combination with ammo- 
nia, iodide or cyanide of potassium. The main difiSculty of 
such intensification has been that it was not stable ; in a short 
time the image on the plate, if exposed much to the light, 
would fade out, and spoil the negative. The intensifler 
given below has been found to work well, and at the same 
time possesses the quality of being absolutely stable. 

A stock solution of sulphate of iron is made as follows: 

Sulphate of iron 15 grains. 

Citricacid 15 " 

Water 1 ounce. 

A second .solution is made as follows: 

Water 1 ounce. 

Nitrate of silver lOsrains. 

Aceticacld 10 minims. 

To intensify, lake enough of the iron solution to cover the 
plate, and add thereto from six to ten drops of the silver so- 
lution, flood the plate, and the intensification will proceed in 
a clear, gradual, and satisfactory manner. To produce a 
gl-eat degree of intensity more of the silver solution should 
be added, a few drops at a time. 
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- AN ACCIDENT ON THE 6BEAT BBISOE. 

The great bridge between New York and Brooklyn was 
the scene of a painful tragedy on the 30tli ult.. Decoration 
Day. At three P. M., when the footwalk was thronged 
with visitors, enjoying the novelty of the structure and the 
beauty of the river scene, suddenly, at the west stairway, 
"a woman's cry was heard; she had fallen on the steps. The 
crowd on the walk above pressed hastily forward to see 
wjiat was the matter; those in front, at the edge of the 
stairs, resisted, became locked and paclced together, and in 
this helpless condition were borne forward by the weight of 
tlie surging crowd behind and swept down tlie stairs, crush- 
ing upon each other and against the railings — a writhing, 
bleeding mass of humanity. Thirteen men, women, and 
children were killed and many injured. Such was the 
nature of the accident. It was plainly due to the stupidity 
of the bridge managers. Ordinary common sense teaches 
that upon such a highway as this, thronged by millions of 
people, there should be no stairways or other man-traps. 
Smooth, straight pavements should be provided. The 
managers have made broad and elegant passages for horses. 
Now let them do as much for human beings. 

Our engraving shows the locality of the accident. Tlie 
stairs are only twelve feet high. To prevent a recurrence 
the trustees and engineers are now talking about having 
dividing rails on the stairs, stationing more policemen, put- 
ting up telephones, and other arrangements." So long as the 
stairs remain the liability to accident will continue. 

One of the detectives who was on duty between the stair- 
case and the point where the foot-bridge is narrowed for 
thirty feet by the passage of the cables, said that he was 
sure no part of the bridge was better guarded than that 
where the accident happened. Where the foot-bridge nar- 
rows is a favorite stalking ground for pickpockets, for 
there is always a prospect ot a squeeze there. If anywhere. 
This detective said: 

" The crowd was not particularly large during the after- 
noon, not so large as we had expected, for 
unusual preparations had been made to 
guard against disturbances of any kind, 
and the ordinary police force was about 
doubled, counting the detectives and spe- 
cial officers. I was watching for pick- 
pockets, when there was a shriek from y 
some women at the New York stairway, 
and I started that way, thinking that a 
fight was going on ; we had a good many 
rough characters crossing, but until then 
the utmost good nature and order had pre- 
vailed. Before I got thirty feet I was 
{t] ff | f[st tnTtw ri off my fset by the crowd 
rushing behind me from the Brooklyn 
side. Some ran toward the crush simply 
from curiosity, others in mere sport and 
wish to create a little squeeze for the fun 
of hearing the women scream, and a great 
many ran and struggled forward, when 
stopped, because they believed that the 
bridge behind them was falling down, 
and their only hope of getting to land 
was to press forward to New York. Very 
few seemed to know that the trouble was 
all in front of them, and not behind. The 
pressure of the crowd was the most terri- 
ble I have ever known; I saw persons with 
the blood streaming out of their mouths 
and noses from the squeezing they received. It was wholly 
useless to try to argue or talk to people, for the real 
pressure came from hundreds of feet away; you might 
just as well have shouted a1 the waves, and, besides, the 
noise of shrieks, cries, and curses was so great as to drown 
any orders. Those who tried to hold on to the iron rail- 
ings at the sides of the bridge were carried along with the 
crowd, with their hands bleeding and their bodies crushed 
against the Iron work. A platoon of police would have 

been of no avail." 

* I » I » 

Distillation of Bituminous Coal. 

In an address delivered in Manchester, England, Mr. Walter 
Weldon, chemist, described the usual methods of burning 
coal to produce heat, and gave the results of the imperfect 
and wasteful consumption of coal in the open grate and 
under boilers. He said that it was difficult to insure the 
complete combustion of coal even in making a chemical 
analysis, and in the open grate it is impossible. By dry dis^ 
tillation a ton of coal can be made to yield twenty pounds of , 
ammonium sulphate, worth 3s. 5d. (80 cents). The soot that . 
lodges in the chimneys and defiles furniture and buildings 
would yield coal tar, the basis of valuable dyes. To these 
direct pecuniary losses should be added others, as charges 
for repainting smoked rooms, medicine and doctors' bills, 
caused by sickness from acid vapors in the atmosphere, and 
the waste of heat by building the fire at the end of a tube 
leading into the outer air. 

As a remedy for this loss by waste and these injuries to 
health, Mr. Weldon said that coal should be distilled in close 
vessels, and all the products of such distillation should be 
collected. The gas would serve to distill fresh coal and to 
work gas engines to generate electricity for light. Theam- 
monia would make a superior fertilizer for land. The tar 
would be manufactured into dyes, and the residuum of coke 
would be superior for domestic heating purposes and steam 
making to the original coal. 



ASPECTS OP THE PLANETS FOB JUNE. 

VENUS 

is morning star, winning the place ot honor on the list for 
the beautiful picture she paints on the morning sky, and for 
contributing the largest share of incidents to the June planet- 
aryfecord. Assheretracesherstepstoward the sun, moving 
eastward, she passes Neptune on the track moving eastward. 

The planets are in conjunction, or in the same right as- 
cension, at eight o'clock on the morning of the 8th, being 
only ten minutes apart at the nearest approach. They will 
be near each other when they rise about three o'clock on tlie 
morning of the 8th, an hour and a quarter before sunrise. 
Venus may be readily recognized, but Neptune is invisible 
even in large telescopes. Therefore tlie conjunction must 
be seen in the mind's eye, where imagination brings out the 
scene in brighter coloring and magnified dimensions. The 
fairest of the stars in gibbous phase hangs side by side with 
the tiny, ill-defined orb, dwarfed by distance to proportions 
feebly representing the huge sphere that ranks third in size 
among the members of the solar family. 

Venus, having paid her respects to Neptune, next encoun- 
ters Saturn in her course. She meets him on the 19th at 
seven o'clock in the evening, when she passes thirty-five 
minutes north of him. The planets are then below the hori- 
zon and invisible, but on the morning -of the 20th, bright- 
eyed observers may easily find them. They rise about three 
o'clock, more than an hour before the sun, Venus being a 
little northeast of Saturn, and three and a half degrees 
south of the sunrise point. After the conjunction, while 
Venus grows fainter and smaller as she approaches the sun, 
Saturn increases in size and brightness as he increases his 
distance from the sun, and approaches the earth. 

The right ascension of Venus is now 2 h. 42 m., her decli- 
nation is 14° north, and her diameter is 12". 

Venus rises on the 1st about nine minutes after three 
o'clock in the morning; on the 30th, she rises about six mi- 
nutes after three o'clock. 




SCENE OF THE LATE ACCIDENT ON THE GREAT BRIDGE 



MABS 

is morning star. At the beginning of the month, he is the 
first of the four planets ranking as morning stars to appear 
above the horizon. The order of succession is Mars, Venus, 
Neptune, Saturn. The ruddy planet is really coming into 
notice, and may be found shining as a small red star in the 
constellation Aries, being more readily picked up as there 
are no stars of note in his vicinity. He wanders undisturb- 
ed on the celestial track until the 26th, when he is overtaken 
by Neptune at eleven o'clock in the evening. The two 
planets are tlien in conjunction. Mars passing 1° 7' north. 
The conjunction Is invisible as far as Neptune is concerned, 
but it illustrates the adage that "Things are not what they 
seem." Both planets are movingwestward, and though Mars 
in reality is nearer to us and travels faster, he is apparently 
overtaken by Neptune, who passes him and reaches opposi- 
tion two months earlier. 

The earth revolves twice in her orbit while Mara revolves 
once in her orbit, and then it takes her fifty days to catch up 
with him and come into line or complete a synodic revolu- 
tion. In the case of Neptune, the earth revolves once in her 
orbit, and only requires two days more to come into line with 
him and complete a synodic period. It must be remembered 
that we are viewing our brother and sister planets from the 
earth, which is a moving observatory, and though the move- 
ments of the "wanderers" in the heavens are apparently 
anomalous, they are in reality as symmetrical as clock work. 

The right ascension of Mars is 1 h. 59 m., his declination 
is 11° 14' north, and his diameter is 4'8". 

Mars rises on the 1st about a quarter before three o'clock 
in the morning; on the 30th, he rises a few minutes before 
two o'clock. 

NEPTUNE 

is morning star. He meets Venus on the 8th, and overtakes 
Mars on the 26th, events that have been already described. 
At the end. of the month he is the first of the morning stars 
to appear above'the horizon. 



The right ascension of Neptune is 3 h. 9 m., his declina- 
tion is 15" 56' north, and his diameter is 2-5". 

Neptune rises on the 1st at.half-past three o'clock in the 
morning; on the 30th, he rises at half-past one o'clock. 



is morning star, and contributes but one incident to enliven 
the records of the month, his conjunction with Venus on 
the 19th, previously referred to. He is now partially hid- 
den in the sun's bright beams, but he will soon emerge from 
seclusion, and, clothed in glorious apparel, will grace the 
summer nights with his serene radiance. 

The right ascension of Saturn is 3 h. 57 m., his declina- 
tion is 18° 37' north, and his diameter is 15-6". 

Saturn rises on the first soon after four o'clock in the 
morning; on the 30th, he rises about half-past two o'clock. 



is evening star. Though drawing very near the sun, and 
approaching his greatest distance from the earth, he will be 
a bright and beautiful object in the evening sky during the 
month. Never in his departing glory has he put on a more 
attractive aspect. No observer can behold' him gracing the 
twilight sky and serenely shining without being impressed 
by the majesty and princely dignity of his presence. While 
near proximity to the sun obscures every other planet but 
Venus, Jupiter shines with a brilliant luster in the near 
presence of the great orb he closely resembles. A period of 
intense activity is passing on the Jovian borders. The great 
spot has disappeared, but the wondrous belts take on every 
manner of varied form, and every tint of the rainbow, thus 
bearing testimony to the tremendous commotions that agi- 
tate his chaotic mass, and that millions of years hence will 
make the giant orb a fit abode for animal and vegetable life. 

The right ascension of Jupiter is 6 h. 34 m., his declina- 
tion is 23° 21' north, and his diameter is 33-6". 

Jupiter sets on the 1st at a quarter after nine o'clock in 
the evening; on the 30th, he setsat a quar- 
ter before eight o'clock. 



is evening star. On the 10th, at one 
o'clock in the morning, he is in quadra- 
ture with the sun, half way between oppo- 
sition and conjunction. 

The right ascension of Uranus is lib. 
21 m., his declination is 4° 58', and his di- 
ameter is 3'6". 

Uranus sets on the 1st at one o'clock in 
the morning; on the 30th, he sets at a 
quarter after eleven o'clock in the evening. 

MERCURY. 

is evening star until the 7th, and morning 
star the rest of the month. On the 7th, 
at 11 o'clock in the evening, Mercury is 
in inferior conjunction with the sun. 
After this event, he passes to the sun's 
western side and swells the list of morning 
stars to five members, including Mars, 
Venus, Neptune, Saturn, and himself. 

The right ascension of Mercury is 5 h. 
17 m., his declination is 21° 52' north, and 
his diameter is 11 16". 

Mercury sets on the 1st at eight o'clock 
in the evening; on the 30th, he rises about 
a quarter after three o'clock in the morning. 

• THE MOON. 

The June moon fulls on the 30th, at twenty-three minutes 
after eleven o'clock in the morning, Washington mea^ 
time. The old moon is in conjunction with Mars and 
Venus on the 2d, and with Neptune on the 3d. The 
slender crescent less than a day before new moon is close to 
Saturn on the 4th, being two minutes north at four o'clock 
in the morning. Unfortunately for terrestrial observers, 
the sunlight hides the beautiful phenomenon from mortal 
view. This conjunction, as well those of March, April, and 
May, show how nearly the moon's path coincides at present 
with that of Saturn, and how near the conjunctions are to 
occultations. Saturn is occulted in his geocentric position, 
that is, as seen from the center of the earth, nine times dur- 
ing the year, though in no case is an occultation visible in 
Washington. The conjunction of the moon and Saturn on 
the 9th of April, a simple conjunction in Washington, New 
York, and New England, was a superbly beautiful occulta- 
tion as observed in Illinois and Iowa. The new moon of 
the 5th is near Mercury on the evening of her advent, at 
her nearest point to Jupiter on the 6th, near Uranus on the 
13th, the day of the first quarter. She pays her respects to 
Neptune for the second time on the 26th, and ends the 
month's work with a second conjunction with Mars on the 
30th, three days after the last quarter, planet and cresceat 
making a picture fair to see on the morning sky. 

^ ) M ( » 

At a German ultramarine manufactory, managed by 
a pupil of Liebig, the director has observed that for forty- 
four years none of his workmen have ever suffered from 
consumption. He attributes their immunity to the fact that 
the process of manufacture involves the constant produc- 
tion of sulphurous acid, by the burning of sulphur. Accord- 
ingly he suggests a new method of treatment for consump- 
tive patients, by bringing them into an atmosphere moder' 
ately charged with sulphuric acid. 
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A NOVEL AIB UOTOB. 

The engraving shows an air motor in which the expansion 
and contraction of air in a flexible receptacle is the motive 
power. It is a well established fact in pneumatics that air 
will expand three-eighths of its bulk between a freezing 
temperature and the boiling point of water — in other words, 
that eight measures of air at the freezing temperature be- 
come eleven at the boiling point of water. It is also well 
established that air preserves an equable rate of expansion at 
all temperatures. Its increase of bulit, for example, being the 
game from zero to 100° as from 100° to 300°, and as its 
expansion from 33° to 313° Fahrenheit amounts to three- 
eighths of its bulk at 33°, it follows that every degree on 
this scale corresponds to a change in its bulk amounting to 
jIj of the bulk at 33°. 

If a hermetically sealed vessel containing air be subjected 
to heat, the-expansion of the air within it produces a pressure 
increased in proportion to the heat applied, and, under cer- 
tain circumstances, in proportion to the volume of the air 
contained within the vessel, and it is with a view of utiliz- 
ing this power that the apparatus shown in the engraving 
has been devised. A flexible cylinder, preferably made of 
silk, impervious to air, and having solid heads fixed to it at 
either end, is provided with rings placed at intervals in the 
silk cylinder to prevent collapse when subjected to external 
pressure. If this hermetically sealed cylinder is collapsed, 
and at the same time contains a certain volume of air, it fol- 
lows that, owing to the construction of the cylinder, should 
heat be applied to it, the expansion of the air within it will 
force its two heads apart, and these heads will again come 
together when the air within the cylinder has cooled down 
to its original temperature. 

To utilize this expansion and contraction, the lower head 
of the cylinder is fixed to a table. The other end is pro- 
vided with friction rollers held opposite to each other on the 
said head, and brought in contact with the vertical guide 
bars. The cylinder is in this manner held in a vertical posi- 
tion, while it is free to move by the expansion and contrac- 
tion of the air within it. 

Two rods connect the top with a crosshead provided with 
friction rollers, which work on the vertical guides. The 
•weight of the cylinder head and crosshead is balanced by 
counterbalance weights, connected to the crosshead by chains 
passing over pulleys held in brackets in the framework of 
the machine. By this system of counterbalancing the force 
produced by the expansion of the air will have exactly the 
same effect on the mechanism as an equal force produced by 
the contraction of the air within the cylinder. 

An endless chain passes round pulleys and through holes 
in the crosshead, and the crosshead has pivoted on it two dogs, 
one of which is set against the chain, so that it will en- 
gage it when the crosshead ascei]ds,while the other is 
set so as to engage with the same chain, but on the op 
posite sideof the pulley,when the crosshead descends. 
By this airangement of dogs the pulleys will always 
revolve in the same direction, whether the cross- 
head moves up or down in its guides. As the vol- 
ume of air within the vessel or cylinder would not 
in itself be sufficient to produce a power applicable 
for practical purposes, an additional vessel is pro- 
vided which is also hermetically sealed, and con- 
nected by a pipe to the flexible cylinder. 

The number and size of the reservoirs can be in- 
definitely increased, but five only are shown 
in our illustration. 

Although the greatest motion will be produced 
when the temperature changes to the greatest ex- 
■ tent, it will be understood that upon every slight 
change in the temperature the motor will be affected 
Tnore or less. If exposed to the bright rays of the 
sun, the air will expand. Should the sun become 
clouded for a short period, the air will naturally 
contract, and so on during the whole day, at each 
and every change of the temperature, the air either 
expands or contracts, and consequently the appara- 
tus imparts to the motor a power given out as de- 
scribed. 

As the movement of ihis apparatus will be irregu- 
lar, sometimes fast and sometimes slow, and some- 
times imparting no movement at all, the inventor 
applies a spring mechanism devised to store the 
power produced by the motion of the apparatus. 

This machine will hardly be classed among per- 
petual motion machines of the usual types, as it has 
an ever varying force of nature behind it which will 
cause it to operate so long as heat and cold alternate, 
or until the machine is destroyed by wear or time. 

This motor has been patented by iVlr. Benjamin J. Foster, 
of Glen William, Ontario, Canada. 



IMPBOVES WATEB HEATEB. 

We give an engraving of an improved apparatus for heat- 
ing water in large or small quantities, without trouble and 
with very little expense. The heater is more. particularly 
designed for use in places where water backs and hot lyater 
boilers are not provided ; but it may be used to advantage 
wherever hot water is required. It will be found very use- 
ful for stablemen, dairymen, farmers, and others. 

The apparatus is to be submerged in water contained in a 
barrel, tank or other suitable receptacle. The fuel used is 
oil or gasoline. 

Tlie body, a, of the heater is made of sheet metal, and has 
flaring sides and a broad base. In one side there is an open- 




WEBSTEE'S IMPROVED WATEB HEATEE. 

ing closed with a screw cap, which is packed to make it 
water-tight. This opening is to give access to the burner for 
lighting or adjusting. The closed top of the body, which 
is of copper, is provided with a series of tubes communicat 
ing with a central tube, b, which leads upward and forms a 
chimney to convey the products of combustion above the 
surface of the water in which the heater is placed. Two 
inclined draught tubes, cd, extend above the surface of the 
water and supply air to the flame in the body, a. 

The burner used in the heater may be of any approved 
pattern for burning kerosene or gasoline. The liquid fuel is 



Protection for Olass Vessels. 

Dr. E. Scbaal, a chemist in Stuttgart, writes as follows in 
the Wui'temberg Gewerbeblait : 

In chemical laboratories it is customary to put a coating 
of clay on glass vessels that are to be exposed to a tempera- 
ture that would soften or melt the glass, or where they are 
liable to be broken by draughts of air. Sometimes cow's hair 
or asbestos is mixed with the clay to strengthen it. Al- 
though this mass is cheap it is liable to fine checks and 
cracks, or it scales off, which frequently causes the glass to 
break. 

I have recently been using, with better results, a mixture 
of infusorial earth and water-glass, which, if properly ap- 
plied, will last for weeks and hence is not expensive, while 
it protects and strengthens the vessel to such an extent that 
I have, for the sake of experiment, heated thick but crackei 
retorts that were protected in this way to 400° or 500° 0. 
(933° Fahr.) when exhausted almost to a vacuum, and yet 
they did not break, or collapse. It is important to make 
this mixture so that it shall form a soft and somewhat 
elastic, but not liquid, paste. A mixture ot one part by 
weight of infusorial earth with 4 or i}4 parts of water- 
glass will fulfill this end approximately, the exact propor- 
tions cannot be given because commercial water-glass differs 
in strength, and the infusorial silica is not always dry. 

The part of the vessel to be protected is covered one-fifth 

to two-fifths of an inch thick and dried at not too high a 

temperature, and it is better to dry in a drying closet or on 

a support over the stove. If the temperature is too high 

I at first, it will cause air bubbles in the mass and it is not so 

I good then. It can be dried by swinging it back and forth 

' over a flame, the bubbles being prevented by pressing them 

out. If a crack appears, it is plastered over with more of 

I the mixture and allowed to dry again. If some parts of the 

vessel are to remain transparent, they may be protected by 

water-glass alone by applying several thin coats and letting 

each dry before putting on the next. 

There is no doubt that the same mass can be used to cover 
gas retorts, furnaces, stoves, and walls, just as well as for 
glass and porcelain utensils. 

The editor of the GewerbeUatt adds that the disadvantages 
which the author refers to of using potter's clay, water, 
sand and calf's hair for protecting glass and porcelain can 
be entirely overcome by mixing up the mass with a little 
glycerine. This cheaply and easily prepared mass is thus 
rendered very easy to apply, always retains its desired soft- 
ness, and never cracks nor checks. 




Zapallo Fruit. 

The fruit of tlie zapallo, a cucurbitaceous plant of Uru- 
guay, appears to afford a most wholesome food. It is cut 
up with the saw, because the rind is too hard for a knife 
to penetrate. It is firm, of a yellow color, a sweet amyla- 
ceous flavor, and slight smell resembling that of the carrot 
Tlie most esteemed quality, called rubango, has a ligneous 
rind ot a dark green color, with orange pulp, and white oily 
seeds. The relative proportions are: Seeds, 4; pulp, 39; 
and rind, 57, According to M. Sace, the chemical compo- 
sition is as follows: Gum, 0'44; sugar, 353; starch, 13'73; 
flbrine, 0-47; lignose, 033; ash, O'Sl; water, 81-81; total, 
100. 



FOSTER'S ATMOSPHERIC AIR MOTOR. 

supplied through the tube, e, from the reservoir above. 
To heat a quantity of water with this apparatus the cap is 
unscrewed, the burner lighted, and the cap, replaced after 
the flame is properly regulated. The heater is then plunged 
in the water, which, being in contact with highly heated sur- 
faces, soon becomes heated. 

This apparatus is convenient for heating water for bathing 
purposes, for laundry and for indoor as well as out of door 
uses. 

This useful invention has been patented by Mr. John B. 
Webster, of Los Angeles, Cal., who may be addressed for 
further information. 



The total number of puddling furnaces in operation at 
the end of 1883 in the United Kingdom was 4,369, being 
814 less than in the preceding year. 



Covering Tables and 'Writing Desks. 

The Neueste Erfindungen gives the following practical di- 
rections for covering tables etc., with cloth orleather; 
Thick rye paste is boiled with thick turpentine (not 
the oil) slightly warmed. Thin strips of wood are then 
prepared not over \% inches wide and % inch thick, 
and the sharp edges trimmed oflf. The best thing 
is a shade roller cut lengthwise, and the round side 
put downward. The cloth is stretched at one end 
and one side, to such a lath and basted fast to it, 
but the lath must lie two inches from the edge of 
the veneering (inside), and the cloth must extend 
half an inch beyond the edge of the veneer, because 
it will be shorter in spite of the stretching. The 
lath may be tacked at intervals of six inches apart. 

After one end and one side are fastened the cloth 
may be stretched and basted around laths on the 
other two sides so as to form an inner border or 
frame two inches from the edges. The paste is 
then applied to the top of the table close to the 
veneer but not too near the lath, perhaps IJ^ inches 
from it, and the cloth that projects beyond the laths 
is pressed down on the paste and rubbed against the 
edge of the veneer with the finger nail. There will 
be little folds in the cloth where it is basted, and 
these must be stretched out in pasting it down. It 
is then left to dry and the excess of cloth trimmed 
off with a sharp knife. Care must be taken in trim- 
ming it off, especially when the veneer is thin. If 
the cloth is cut back too far, a narrow strip should 
-, be pasted in between. The laths are then carefully 

~- removed and the cloth brushed off. 

The cloth should be put on so that the nap runs 
toward the front of the table if its length permit of 
doing so. 

In covering a table with morocco, of course these 
strips of wood cannot be employed. 

To preserve its luster the leather is evenly but not 
too strongly moistened on the wrong side with pure 
water to which a little vinegar is added. The whole top of 
the table is covered with paste and the leather laid on and 
smoothed out by scraping from the middle toward the 
sides. 

If one skin is too small they should not be joined in the 
middle, but a seam may be made near each end. The 
edges are cut with a rule and sharp knife and placed close 
together. A modeling iron, to be had of any book-binder, is 
run over these joints and along the edges. It is not neces- 
sary to heat the iron, but it is well to do this if the leather 
is not dry yet. 

^ < ■ > » ■ — ■ 

The experiment of electrically lighting the dining room 
and libraries of the House of Commons has, it is stated, 
cost more than £3,000, but the Commissioner of Works 
contracted to pay a sum not exceeding £900. 
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ATMOSPHERIC DUST AND GEBUS. 

Atmospheric dust and germs have been the subject of a 
profound study for the last few years at the Observatory of 
Montsouris, and the results obtained have recently been com- 
nmnicated to the Faculty of Medicine, of Paris, by Mr. P. 
Miquel, chief of the micrograjihic service of the former in- 
stitution. 

Mr. Miquel did his collecting with f n aeroscope (Fig. 1) in- 
vented by Mr. F. A. Pouchet. This apparatus consists of a 
cylinder of small diameter connected with an aspirator, and 
provided with a plate of glass covered with glycerine for re- 
ceiving and retaining the minute bodies carried along by the 
current of air. 

The number and variety of the spores that are dissem- 
inated by the air is found to be immense (Figs. 3, 3, and 4). 
The spores of PenicMiwm and the cells of Protoeoccus and 
CWorococcMS are almost always present in great abundance. 
Mr. Miquel applied himself at the outset to the counting of 
these organisms, and to estimating the numberthat existed 
in each cubic meter of air, and thus succeeded in determin- 
ing what influence the seasons, temperature, dryness, and 
moisture had upon their development. The results are as 
follows: The number of spores belonging to moulds is 



or chicken broth, and Liebig's extract of beef. The diffl 
culty consists in having these solutions absolutely free from 
all living organisms. Recourse has been had, without suc- 
cess, to ebullition at 100° — a temperature sufficient to coagu- 
late protoplasm, the physical basis of life, aceording to 
Prof. Huxley. Certain spores, however, resist the action of 
boiling water for several hours. 

Mr. Koch extols the method of discontinuous heating for 
sterilizing liquors. He raises the latter to a temperature 
lower than 70° in order to kill the adult bacteria, and then 
allows them to cool so as to give the spores time to germi- 
nate, and finally raises the temperature again in order to kill 
them. Mr. Miquel, however, formally attacks this method, as 
he considers it inefficacious owing to the uncertainty that 
exists in regard to the exact period of evolution of certain 
germs. He also recommends operators not to rely upon the 
limpidity of the liquors as a test of their sterilization; for 
there are liquors, Cohn's for example, which are not de- 
prived of active germs after an ebullition of four hours at a 
temperature of 100°. 

It results from experiments that have been made that beef 
broth, neutralized by potassa and kept for two hours at a 
temperature of 110° in closed vessels, remains indefinitely 



cold process succeeds better than any other tending to the 
same end. 

The sowing of atmospheric germs in nutritive liquids is 
done by means of special matrasses resembling in form 
those used by Mr. Pasteur. The culture liquid is intro- 
duced into these through suction, then the slender extremity 
is closed by melting it in a lamp, and finally the liquid is 
sterilized by heat. In order to make sure that no atmospheric 
germ has got into the bulbs while being filled, the latter are 
tested by allowing them to remain for a month in a stove at 
a temperature of 30°-35°. If they do not become turbid, they 
are considered as adapted for the sowing. This latter is 
effected in different ways. If it concerns rain water, the 
latter is collected in the collector, P', of a rain gauge (Fig. 8). 
This collector is carried by a movable arm, so that the ope- 
rator placed at a distance can take it and put it very gently 
under the funnel, E, of the apparatus. 

Mr. Miquel has applied this arrangement to the estimation 
of the number of bacteria contained in rain-water, and has 
thus ascertained that at the beginning of storms such water 
contains fifty of these organisms to the cubic centimeter, 
and that this number soon begins to diminish, although it 
increases again at times at the end of a few days of damp 
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small in January and February, very small in March, in- 
creases in April and May, reaches its maximum in June, and 
finds its minimum in December. The number of such spores 
oer cubic meter of air was found to be, on an average: 

January 7-000 

February 7-000 

May ;. 12-000 

June 36000 

August 83000 

October. 14000 

November 8-00O 

December ', 7-000 

Heat is not the most important factor in the development 
of these bodies, but the hygrometric state of the air is. This 
was to be foreseen as a deduction from the researches made 
oD this subject by Mr. Pasteur. Storms are always followed 
f)y an increase in the number of cryptogamic germs; but 
mineral dust and a few species of microbes, on the contrary, 
remain fixed to the soil through dampness. 

The exact determination of the peculiar vegetations for 
which the atmosphere serves as a vehicle is made through 
cultures — the air or water containing the organisms being 
made to pass into liquors favorable to their nutrition. The 
liquors used for this purpose are the mineral solutions of Pas- 
teur and Cobn, infusion of hay and beet, neutral urine, beef 



Fig. 9. 
ATMOSPHEEIC DUST AND GERMS. 

stirile. Sometimes, a temperature of 150° ought to be reach- 
ed or even exceeded, for Mr. Miquel has characterized a 
bacterium which resisted a temperature of 145° for two 
hours. 

Yet heat offers one drawback, and that is that it weakens 
the nutritive properties of the organic liquids. An effort has 
therefore been made to dispense with it and to substitute for 
it a filtration through porous substances. For this purpose 
Mr. Miquel has used at Montsouris the apparatus shown in 
Fig. 5. This consists of a glass bulb, b, with a long neck, i, 
having a lateral tubulure, p, and being surmounted with a 
funnel, e. 

Plaster and asbestos having been placed in the funnel, the 
bulb is raised to a high temperature in a stove, and steri- 
lized water is then introduced through the tubulure, p, and 
raised to the boiling point. Before the water has entirely dis- 
appeared the tubulureisclosedbymeansof a blowpipe, and, 
when a cooling occurs, a vacuum is produced in the bulb. 
The broth, being poured in a cold state over the mixture of 
plaster and asbestos, filters slowly through it, deposits its 
germs therein, and enters the bulb absolutely devoid of or- 
ganisms. 

During summer, in order to prevent putrefaction, the 
funnel and vessel, V (Fig. 6), are siu-rounded with ice. This 



Figs. 6 and 7. 



and rainy weather. It seems, then, that bacteria are capa- 
ble of multiplying in the clouds, or that the latter become 
charged with them mechanically during their travel through 
space. At Montsouris, out of 100 bacteria contained in a 
drop of rain-water, there were, on an average, 38 Micrococci, 
63 Bacilli, and 9 Bacteria. In the air the proportion was 66 
Micrococci, 13 Bacilli, and 21 Baderia. 

The development of these little organisms in sown liquors 
is followed under the microscope by means of the moist 
chamber, an invention of Messrs. Van Tieghem& Lemonnier. 
This apparatus (Fig. 9) consists of a hollow glass cylinder, 
H, at the bottom of which there is placed a little water, 
which is afterward covered with a thin piece of glass, LL, 
To the under surface of this latter is attached the culture 
liquid containing the spore that is to germinate therein, 
both being introduced by means of the rod, T. The moist 
chamber is placed on the stage, PP, of the microscope, 
under the objective, O. Mr. Miquel has in this way studied 
the evolutions of a bacillus, which afterward became 
transformed into a micrococcus (Fig. 10). He has also 
shown the phenomenon of the devulcanization of India-rub- 
ber, through a bacterium which is very frequent in sewage 
waters. This schizophyte furnishes nascent hydrogen, and, 
in the presence of sulphur, gives hydro-sulphuric acid, In- 
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troduced with the ferment of urea into a solution of urea, 
into which dip sulphureted papers, it gives hydro-sulphate 
of ammonia. 

The methods that we have just described have given very- 
interesting results, and have shown that there exist, on uu 
average, 80 hacteria to the cubic meter of air. The maxi- 
mum occurs in autumn, and the minimum in winter. The 
average numbers are as follows: 

December and January 50 bacteria. 

February 83 

May 150 " 

June 50 " 

October 170 

Contrary to what occurs in moulds, the number of schizo- 
phytes, which is small during rainy weather, rises when all 
the dampness has disappeared from the surface of the soil. 



riRE AND BUBGLAB FBOOF SAFES. 

The series of nine engravings on the iirst page are illus- 
trations from sketches of the fire proof and burglar proof 
safe manufactory of Hollar's Safe and Lock Company, 
York, Pa.- One of the views represents their factory, which 
was recently built and equipped with machinery and ap- 
pliances specially designed for their business, and is not ex- 
celled by any other establishment for completeness of tools, 
fittings, and means of producing good work with facility 
and dispatch. The company have a frontage of 350 feet 
on the N. C. E. R., from which sidings run to the shops, 
enabling them to receive supplies direct and to ship finished 
work with the least possible delay. 

The largest of the interior views represents the burglar 




Fig. 10. 

The action of dryness is greater than that of the tempera- 
ture. . It seems, in fact, as aresult of numerous experiments, 
that the water evaporated from the surface of the soil never 
carries scliizophytes with it. Dry dust, on the contrary, 
that from hospitals principally, is charged with microbes. 
As a result of comparative experiments made in RueRivoli, 
and at Montsouris, it appears that the air contains nine 
times as many bacteria in the interior of Paris as in the 
vicinity of the fortifications. The influence of the dominant 
winds is notable. That from the northwest reaches Mont- 




Fig. 11. 

souris laden with a considerable number of bacteria. This 
is the wind that blows from the hills of La Villette and 
Belleville. Then come the winds from the east, north, and 
northwest. The south wind is less charged with these 
organisms. The distribution of microbes in a vertical di- 
rection indicates that they are derived from the mud and 
dirt of the streets and dwellings. A cubic meter of air, 
which contains but 28 of them at the summit of the Pan- 
theon, contains 45 at the Park Montsouris and 463 at the 
Mayoralty of the fourth ward. 

The determination, among these myriads of schizophytes 
of the air and water, as to which are the ones that intervene 
in contagious diseases is the final problem proposed to 
science, and the solution of which will be greatly aided by 
the work that is being done at the observatory under con- 
sideration. — Le Genie GiviL 



A COKRESPONDBNT of the BHUsh Medical Journal states 
that he has found the application of a strong solution of 
chromic acid three or four times, by means of a camel's hair 
pencil, to be the most efficient and easy method of remov- 
ing; warts. They become black and soon fall oif, 



proof department, so called, because that in it burglar proof 
safes and vaults are made. Many who are not fully in- 
formed on the subject believe that there is no possibility of 
constructing a burglar proof safe or vault, the belief being 
induced by published accounts of successful " crackings " 
of safes by professional burglars. It is probable, however, 
that investigation would show that the fault lies with those 
purchasers of safes who regard the price of the safe as of 
more consequence than its quality, and. so encourage the 
manufacture of inferior and unreliable articles. These 
ideas would be modified and corrected by a visit to this 
factory and an inspection of the processes there employed to 
construct absolutely burglar proof safes and vaults. 

These processes are the forming of solid welded angles 
and frames ont of welded plates of chrome and carbon 
steel and iron; the thorough fitting of all joints by planing 
and grinding; the exactness of the preparation of the parts 
for the reception of the company's patented compound key 
wedges and conical and stub bolts for securing all the parts 
together as' one body; the protection against the introduc- 
tion of all explosives by the use of their patent ribbed 
tongues and grooves ; the security of the door against the force 
of the most skillfully driven wedge; the means employed 
by the company for resisting screw power by their patented 
method of'locking the bolt frames to the door, making it a 
part of the complete construction ; the making, grinding, 
and building-in their patent lock arbor, that strengthens in- 
stead of weakens the door, which has heretofore been the 
weakest part of the construction. These methods, and in- 
telligent effort in their application, have made it possible to 
construct a safe with no weak point, the door, always here- 
tofore a point of weakness, being made equally invulner- 
able with all other portions of the safe or vault. 

The facilities for heating, working, hardening, and tem- 
pering of steel are excellent. These processes may be seen in 
the view of the smiths' department, in which large furnaces, 
bending clamps, and cooling tanks are provided. The 
tanks are kept constantly supplied with cold, soft water 
procured from an artesian well, drilled for the purpose ; and 
after all the various par ji. of the steel safe, vault, or section 
are completed, they arehere treated to the tempering pro- 
cess tliat renders them proof against the drill or any known 
cutting device. Then follows the rebuilding of the safe, 
vault, or section, as the case may by, not again to be taken 
apart. 

In another view is seen the department for the construc- 
tion of the iron work essential in the production of thehigh- 
est grade of fire-proof safes. In this department nothing is 
left undone that will aid to the desired end — that of abso- 
lute protection of records, books, papers, plate, jewelry, etc., 
from fire ; for without a strong iron exterior and interior 
case to contain it and hold it securely, the best non-conduct- 
ing material is useless. This has been demonstrated by 
many fires, in which strap or hoop front and back safes have 
been broken open by falling from a considerable height, or 
crushed by the weight of falling walls. In order to remedy 
this fatal weakness this company have introduced, in the 
construction of their fire-proof safes, solid welded angle 
fronts and backs, the doors being protected by a wrought 
iron tongue, which is made to fit neatly into a corresponding 
groove in the door jamb on all sides. 

In the center view is seen the final process of grinding the 
surfaces of the safes, with traversing emery wheels, as they 
progress to the filling room, shown in the view to the riglit. 
In this room the important process of preparing and mixing 
the fire-resisting materials is performed. Filled with this 
substance the hottest fire can never force its heat through 
the walls of the safe to the injury of the contents. This 
material is mixed with fifty per cent of water, and thus 
mixed has the quality of rapidly attaining the solidity of 
stone with its burden of water sealed within it, ready, in 
case of fire, to be liberated in the form of vapor, which, 
pervading the whole interior, prevents the destructiou of 
the contents of the safe. 

During the process oif fire-proofing an expert examines 
every part of the work and all the materials used, before the 
safe is approved and declared ready for the reception of the 
cabinet work, which is prepared in another department shown 
in a view on the right. The safe is then ready for the paint- 
room, seen in another view. Here it receives treatment at 
i the hands of a competent artist, and when finished may be 
justly pronounced a thing of security and beauty. 

The company have a capacity of twenty complete safes a 
day besides jail and other work. Only the best of materials 
and the best of workmanship are used and employed— the 
company make no claim to cheap, second-class work. The 
most skillful workmen are employed, having been gathered 
from those localities where the best grade of safe work has 
been hitherto produced. 



Mr. William H. Hollar, the founder and able president 
and manager of the company, is a gentleman well qualified 
for the responsible position he occupies, having had years 
of experience in the business and fully understanding all its 
requirements. He has able assistants in every department, 
and a number of the directors and principal stockholders 
represent much of the wealth and enterprise of a progressive 
and important community. 

m I * > ^ 

BECENT DECISIONS BELATING TO PATENTS. 

By tbe Supreme Court of tbe United States. 



Reissue Letters Patent No. 6,673 granted to Mrs. P. Du£E, 
E. A. Kitzmiller, and R. P. Duff, October 5, 1875, for an 
improvement in washboards, on the surrender of original 
letters patent No. 111,585, granted to Westly Todd, as in- 
ventor, February 7, 1871, are not infringed by a washboard 
constructed in accordance with the description contained in 
letters patent No. 171,568, granted to Aaron J. Hull, Decem- 
ber 28, 1875. 

In view of prior inventions, the claims of the Todd patent 
must be limited to the form shown — namely, projections 
bounded by crossing horizontal and vertical grooves — and 
do not cover diamond-shaped projections bounded by cross- 
ing diagonal grooves. 

In the field of washboards made of sheet metal, with the 
surface broken into protuberances formed of the body of 
the metal, so as to make a rasping surface and to strengthen 
the metal by its shape, and to provide channels for the water 
to run off, Todd was not a pioneer, but merely devised a 
new form to accomplish those results; and his patent does 
not cover a form which is a substantial departure from his. 

Letters patent granted to Edwin L. Brady, December 17, 
1867, for an improved dredge boat for excavating rivers, de- 
clared to be invalid for want of novelty and invention. 

The design of the patent laws is to reward those who make 
some substantial discovery or invention which adds to our 
knowledge and makes a step in advance in the useful arts. 
It was never their object to grant a monopoly for every 
trifling device, every shadow of a shade of an idea, which 
would naturally and spontaneously occur to any skilled me- 
chanic or operator in the ordinary progress of manufactures. 

Although a patent is not set up by way of defense in an 
answer, yet if the invention patented thereby is afterward 
put into actual use, the date of the patent will be evidence of 
the date of the invention on a question of priority between 
different parties. 

One person receiving from another a full and accurate de- 
scription of a useful improvement cannot appropriate it to 
himself, and a patent obtained by him therefore will be 
void. 



By tbe Court of Claims of the United States. 

The language of the Constitution confers upon Congress 
the power of " securing to inventors the exclusive right 
to their discoveries." It is not empowered to grant to in- 
ventors a favor, but to secure to them a right; and tlie term 
" to secure a right " by no possible implication carries with 
it the opposite power of destroying the right, in whole or in 
part, by appropriating it to the purposes of the Government, 
without complying with that other condition of the Consti- 
tution, the making of " just compensation." 

Neither does the term "the exclusive right" admit of an 
implication that, with regard to such patentable articles as 
the Government may need, the right shall not be exclusive. 

Such right, when properly secured in the manner provided 
by law, becomes property in the eye of the law, and the Gov- 
ernment cannot make use of tbe improvement any more than 
a private individual without license of the inventor or mak- 
ing him compensation. 

Where, as in this case, there is clearly an implied contract 
between the Government and the citizen, and tlie suit is 
brought entirely upon that agreement, and the claimant is 
without judicial redress elsewhere, the Court of Claims of 
the United States has exclusive jurisdiction. 

The above decision has been confirmed by the Supreme 
Court of the United States. 



By various Circuit Courts of the United States. 

A licensee is at liberty to contest the question whether tbe 
articles made by him embody the invention or any material 
part thereof, and a stipulation to the contrary in the contract 
is of no effect. 

In a suit by a patentee against a licensee for license fees 
for the use of a patented improvement, something corre- 
sponding to an eviction of the licensee -must be pleaded and 
proved if he would defend against an action for royalties. 

Where plaintiff's claim must be construed as a " shortened 
vamp " — that is, a vamp which ends substantially where the 
box toe begins — as a means of uniting the box-toe and tip 
to the upper, and defendant's vamp is carried for the full 
length over the toe and lasted with the sole. Held that there 
was no use of plaintiff's invention. 

A mere license to make and use, without tbe right to grant 
to others to make and use, the thing patented, though ex- 
clusive, will not authorize the licensee to bring suit in his 
own name for infringement without joining the patentee. 
Semble, if the patentee refuses to join, a court of equity can 
give a remedy to the licensee. 

Where a manufacturing company and a firm entered into 
a contract by which the formw let out to the latter all the 
power, machinery, etc., of the company, to. be used for the 
manufacture of tools, and for carrying on tbe business of 
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the company agreed to be done by the latter parties in co- 
operation with the directors, the firm agreeing to payasrent 
ten per cent of their net sales, the profits of the consolidated 
company to be shared in certain proportions, Seld, that the 
manufacturing company are not responsible for the manu- 
facture of try-squares complained of, made by the firm for 
its own use in the rented premises. 

May a landlord be enjoined from permitting his tools and 
machinery to be used for the injury of a third person? 
Qucere. 

An improvement in try squares which produces a tool 
more convenient, with a larger capacity, and more accurate, 
by adding to such a tool a slot in one of the arms, is a pa- 
tentable invention. 

Whether a reissue is wholly valid or not, it may be valid 
to the extent that claims in the original and in the reissue 
are alike; and if those claims are infringed, an injunction 
maybe granted. 

The reissued patent of John Lovatt, May 30, 1876,being 
much broader than the original, declared void. 

The right to have corrections made by reissue may be 
abandoned and lost by unreasonable delay. 

A reissued patent which enlarges an original patent — i. e.. 
Which makes the invention patented other and more inclu- 
sive than the original letters patent — is void as against in- 
tervening rights and the public as well. 

The object of the law on the subject of patents is to 
advance the interest of the public by securing certain ex- 
clusive rights to patentees, and among those rights is that 
of changing, by a surrender or reissue, the language when 
the idea remains the same. 

Reissued Letters Patent No. 8,590, granted February 18, 
1879, to Charles T. Day, for an improvement in skates, 
construed and Held not to be anticipated by the invention 
patented June 23, 1869, by Alpheus S. Hunter. 

Reissued Letters Patent No. 6, 811, granted to John Parker, 
December 21, 1875, for an improvement in fly-traps, exam- 
ined and held to be invalid. Reissued Letters Patent No. 
6,493, granted to James M. Harper, June 22, 1875, for an 
improvement in fly-traps, construed and Held not to be 
Infringed by the defendant's structure. 

In the fly-trap whose construction is otherwise old it is 
hot a patentable invention to strengthen the wire-cloth case 
by the use of upright and horizontal stays, nor to similarly 
strengthen the wire cone by annular and upright stays. 
These are suggestions which would occur to any skilled 
mechanic in constructing such chambers of wire-cloth, 
from the very nature of the material, and are mere matters 
of workmanship involving no invention. 

There is no patentable invention in fastening the cone of 
a, fly-trap r,o the base by slipping the horizontal annular stay 
of the former within that of -the latter, so that they shall 
coincide, nor in nesting such cones for transportation. 

The damages recovered in a suit for infringement are 
merely a satisfaction for prior use, and do not free the 
parlies infringing from the operation of a patent. 

The use of part of an invention covered by a patent may 
constitute an infringement, and a party so using an inven- 
tion after injunction granted adjudged guilty of contempt. 

"Where skates containing an improvement on an earlier 
patent held by the same inventor were in use or were offered 
for sale by the same inventor, whether actually sold or not, 
more than two years before his application for his second or 
subordinate patent, the latter is void. 

The decision of the Patent Office upon an interference 
proceeding is sufficient to entitle the successful party, as 
against the defeated party or his privies, to a preliminary 
injunction upon the question of priority of invention. 

The defeated party may, in another action, raise the ques- • 
tion of wantof novelty in the invention ; yet if he had know- 
ledge of the state of the art at the time he made his applica- 
tion, the want of novelty must be made clearly apparent. 

Letters Patent No. 259,597, granted to Stephen N. Smith, 
June 13, 1882, for an improvement in machines for making 
lacing-hooks for shoes, construed and Held not to be antici- 
pated by Letters Patent No. 102,195, granted April 19, 1870, 
to S. W. Young, or by Reissued Letters Patent No. 9,837, to 
Lauriston Towne, August 9, 1881. 

Letters Patent No. 177,334, granted to AbnerB. Hutchins, 
May 16, 1876, for an improvement in hydrocarbon-stoves, 
examined. The court declined to consider whether the in- 
vention was sufficiently described in a prior Canadian 
patent, or whether the invention had been in public use for 
more than two years prior to filing the application, it ap- 
pearing that the defendants' structure did not infringe the 
claim of the patent. 

Disclaimers, qualifications, and limitations imposed upon 
a patentee by the Patent Office are forever binding upon 
him, if he chooses to accept a patent containing them, and 
they forbid any sub.sequent enlargement, whether by reissue 
or by a broad construction of claims thus intended to be 
limited. 

If an applicant considers a case important enough, he may 
refuse to take a limited patent, and being then rejected, may 
apply to the Supreme Court of the District of Columbia, and 
if still dissatisfied, he has his remedy in equity by section 
4,515 Revised Statutes. Here remedies are ample, and they 
are exclusive under the decisions. 

Construing the patent according to the requirements of 
the Office acquiesced in by the patentee, Held that the defend- 
ant did not infringe, because his frame has not the peculiar 
construction -which the Examiner declared wa§ the only 
ground for issuing the patent, 



Tbe Statue of lilberty. 

To the Editor of the Scientific American : 

In your last number is a plan that must meet the approval 
of all concerned to raise the statue of Liberty, by building 
it on its great plinth stone; and by powerful screws raising 
it by degrees to its desired height. But the almost brick- 
work like pedestal seems out of proportion in its plainness 
to the statue. 

It seems to me that a column, not unlike Pompey's pillar, 
in Egypt, or a minaret tower, might be designed, that would 
be far more beautiful, or even some square Italian tower. 
If the design, in the poverty of the people of the United 
States, is to build this rude, unseemly pedestal, to be in- 
closed hereafter in cut and ornamental stone, then there is 
no objection to it; for it will remind our citizens of the great 
want of money, that built up so many millionaires. Of 
course other means of giving the statue stability might be 
adopted than the central metallic tube, as the statue is evi- 
dently designed to be fitted with braced work of metal, 
and then filled with masonry, with a winding stone stair- 
case to its top. But the mode of its elevation by the plan 
suggested, it seems to me, is eminently practical. 

S. J. Parker, 

Ithaca, N. Y., May 25, 1883. 

■ < » » > » — 

" Hydrophobia." 
Tothe Editor of the Scientific American: 

Working as a boy in the office of the American Farmer, 
Baltimore, Md., I first became familiar with your paper a 
quarter of a century ago, and it has afforded me boundless 
pleasure and profit since. In your is.sue of March 31, arti- 
cle entitled " Treatment for Snake Bites and Hydrophobia," 
credited to the Lancet, I find the following, and if permitted 
expect to show another illustration of the old adage, "There 
is no new thing under the sun:" "At a recent meeting of 
the Lower Rhenish Philosophical and Medical Association, 
held at Bonn, Professor Binz described an interesting series 
of experiments carried on under his direction, with a view 
of testing various antidotes to the poison of serpents. He 
remarked that numerous specifics are heard of among the 
natives of India, which as a rule were inoperative. His 
opinion was that when a poisonous snake has bitten a per- 
son in the usual manner, spirits can only serve to alleviate 
or prevent the spasms of suffocation which are induced by 
the action of the poison on the respiratory nerips. Atro- 
pine and other specifics against imminent results of an 
analogous character caused by narcotic influences, have been 
found ineffective against this deadly virus. The most fa- 
vorable tests made were with chloride of lime, a filtered solu- 
tiife of which was injected into the Blace where the fatal 
virus had previously been introduced? In. seventeen trials 
made in succession, the poisoned animal survived without 
the slightest disturbance of its healthy condition. In five 
succeeding experiments, jvhen a relatively insufficient dose 
was administered, or when animals suffering from disease 
were operated upon, the chloride of lime served only to re- 
tard the fatal effects of the poison. Binz suggested that the 
adoption of this treatment in cases of the bites of dogs suf- 
fering from rabies might possibly be attended with favorable 
results, inasmuch as chloride of lime has been shown to have 
much greater power than any of the caustic substances now 
usually applied to dog bites, which have been proved to be 
scarcely if at all effective against the consequences of snake 
bites." 

Chloride of sodium, common table salt, chemically a com- 
bination of chlorine and sodium, universally used as a con- 
diment and antiseptic, and highly recommended in malarial 
fevers, has recently come to the front as a remedy for hydro- 
phobia; and the letter upon the subject in the April issue of 
the Druggists Circular, hy Dr. Dix, of Shelbyville, Ky., 
merits the attention of the medical profession as well as lay- 
men. 

I have in possession some curious instances of the use of 
chloride of sodium as an internal remedy for hydrophobia, 
in Maryland, extending back full half a century. My collec- 
tion of cases where it has been given internally, added 
to Dr. Dix's experiments and experience applied to the 
wound externally, would justify further experiment by 
students of science, particularly, since in addition to the 
" chlorine " afforded as a decomposer of the animal virus 
or poison in the circulation are the well known therapeutic 
effects of salt entering rapidly into the blood and thrown 
off by the kidneys, acting upon the bowels, tonic and stimu- 
lating to the general system. In teaspoonf ul doses it is widely 
used as a household remedy to lessen the rapidity of the 
circulation and stop the flow of blood. Dr. Dix recom- 
mends opium for this purpose; the .small amount neces- 
sary to produce narcotic effects would make its general use, 
however good, to some extent dangerous, given under cir- 
cumstances of intense excitement. 

Prof. BInz's suggestion that chloride of lime would be a 
valuable remedy for the cure of hydrophobia, applied to the 
wound, is not quite " as old as the hills," but old neverthe- 
less. Why it did not occur to him to use it bypodermically 
and by mouth, and to others also, I cannot understand. It is 
stimulant and astringent, in the first case helping to raise the 
vital powers, and in the second case lessening the rapidity 
of the circulation, and retarding the dissemination of the 
poison through the economy. If chloride of lime applied to 
tUe wound will decompose the wins with which it comes 



in contact, it is reasonable to assume, that some of it .will be 
absorbed by the vessels and decompose the virus in the cir- 
culation. If this is a fair assumption, it is plausible, practi- 
cable, and possible to meet the poison within the system and 
destroy it. To show the antiquity of the remedy, I append 
the extracts taken from a letter of Dr. Jos. Ennals Muse, of 
Cambridge, Md., written for the Cambridge Chronicle, Feb- 
ruary 18, 1830: 

"With this view and these sentiments I make the com- 
munication of a 'fact ' which should be cut out and pasted 
in every man's parlor. The fact I allude to has been re- 
cently ascertained by a French chemist and surgeon, M. 
Coster, and published in the American Journal of Science, 
conducted by Professor Silliman. This important fact, 
' thai chlorine has the power to decompose and destroy the 
deadly jmson of the saliva, of the mad dog !" has grown out of 
chemical philosophy and chemical research, and is of more 
value than vaccination, or any otiher discovery which the 
annals of medicine have recorded ; because it furnishes 
man with a certain prophylactic against the most horrible 
disaster which is incident to his existence. 

"Of the truth of this discovery and the accuracy of the ex- 
periments on which the statement is predicated, there can 
be no doubt, 'it is affirmed,' by the most highly valued 
medical authority ; and M. Gay Lussac has since reported a 
case of the successful application of the same substance to 
poison by prussic acid, one of the most active and virulent 
known in nature ; and it will probably be extended to many 
others. It is astonishing that this substance called, ' chlo- 
rine" under the new nomenclature, should have remained so 
long comparatively at rest. It was discovered by Schle in 
1774, and was used many years ago by England, and I be- 
lieve France, to purify their ships, jails, and hospitals, under 
the name of ' oxy-muriatic gas.' The principle, too, on 
which it operated was then well understood ; and the theory 
now differs in the present case, chiefly in terms. Hydrogen 
gas is known to constitute, in combination with sulphur, 
phosphorus, and ammonia, the intolerable smells from putre- 
fying substances ; deprived of hydrogen this odor disap- 
pears ; the analogy was extended to animal effluria ; the 
conclusion was drawn that the abstraction of the hydrogen 
by means of its affinity for the excess of oxygen in the oxy- 
muriatic gas would destroy the virus by its decomposition ; 
the result has beensatisfactory. The Chloridians view this 
same oxy-muriatic gas as an elementary substance, and call 
it ' chlorine ' from its green color ; this ' chlorine ' then 
performs the part of the oxygen of the 'French theory,' 
and combining with the hydrogen of the effluvia effects its 
decomposition, and consequent destruction, in the same 
manner. 

"As many poisons (most probably all animal poj'sons) are 
known to contain hydrogen, it is a matter of astonishment 
that analogical induction had not long ago advanced the 
learned inquiries to the present important discovery, ' that 
poisons, animal and mineral, constituted in part of hydro- 
gen, as far as experiment has gone, are decomposed and 
rendered innocent by oxy-muriatic gas, or chlorine, as the 
respected theorists may please to have it." 

"This article (chlorine) is cheap, and should, in conjunc- 
tion with the mode of using it, be in the possession of every 
family, because delay will render it abortive. It is prepared 
and applied in the following manner : Make a strong wash, 
by dissolving two tablespoonfuls of chloruret of lime in half 
a pint of water, and instantly and repeatedly bathe the part 
bitten. The poison will in this way be decomposed. It 
has proved successful when applied within six hours after 
the animal has been bitten. 

" It may be now proper to say that I have made this com- 
munication, because the fact stated is one of recent discov- 
ery : and I have made it the more full, connecting with it 
the rationale, that it may obtain the greater confidence with 
those who, though not conversant with chemical science, 
yet can appreciate the force of reason in any science ; and I 
have affixed my name, because an anonymous notice of a 
tact does not necessarily bear with it the verity or responsi- 
bility of a name. 

" I have the honor to be, sir. Yours, etc., 

"Joseph E. Mtjsb." 

Hoping this letter will serve to invite the attention of 
scientific men to experimental investigations relating to the 
internal use of chloride of sodium and chloride of lime, in 
addition to the already highly extolled external use of these 
substances, and that they will prove satisfactory substitutes 
for the present barbarous and unscientific knife and actual 
cautery — if the poison is on or near the surface of the wound, 
these substances will destroy it ; if it is absorbed, they may 
extract it or neutralize it ; the knife and cautery can d» no 
more on the surface, and nothing but injury if the poison is 
absorbed. 

J. M. WORTHINGTON, M.D. 

109 Church Street, Annapolis, Md. 



Elxploslon of a Slag Ball. 

The Ironmonger relates an account of an accident of an 
alarming character which recently occurred at South Bank, 
Middlesborough. Near the railway station, says our Lon- 
don contemporary, is the slag heap of the Cargo Fleet Iron- 
works. A large slag ball had been taken from one of the 
furnaces and tipped over the slag heap, when it exploded. 
Three large pieces of the molten slag fell through the roof 
of the railway station on to the platform, and several pas- 
sengers awaiting the train to Middlesboi'OUgU narrowly es- 
caped being injured. 
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ELECTBIC IIGHTING ON THE ASIZONA. 

The progress of electric lighting is well illustrated by the 
example we herewith illustrate, showing the electrical ma- 
chinery now in use on board of the fast ocean steamer 
Arizona, plying between New York and Liverpool. Our 
engraving and particulars are from Engineering. 

The Arizona is fitted with two of Siemens' compound 
shunt wound dynamos, each capable of maintaining 300 
high-resistance Swan lamps, driven by a pair of Shanks' 
" Caledonian " engines, with cylinders OJ^ inches by 14 
inches. Each dynamo is fixed upon an independent base 
plate, sliding upon round rods in a foundation plate. The 
side of the base that takes the strain of the driving rope is 
lengthened into a long slide, and the two machines are 
slightly displaced laterally, so that their bases interlock. 
By means of screws both dynamos may be drawn backwai-d 
to tighten the belts. There are ten grooves in each fly- 
wheel, but there is only one rope to each machine, and con- 
sequently but one splice. This necessitates the use of a 
guide pulley to lead the rope from the last groove of the 
driven to the first groove of the driving pulley. Only one 
of the pulleys can be seen in the engraving, the other 
being hidden by the mast. The axis of one machine Is 
elongated, and is provided with a pulley for driving a 
tachometer mounted upon tlie top of the frame. The com- 
mutator brushes are set on a bracket, which can be rotated 
by a worm to bring the points of contact into the most 



chief purposes of the Mutual Fire, viz., the prevention of 
fires, it is appropriate to call the attention of our policy- 
holders to this hazard in its many headed forms, and to 
adopt such stringent rules and inspections as practically to 
abolish spontaneous combustion within the risks carried on 
our books. 

Closer attention should be given to the spontaneous 
origin of fires, although it saves painstaking investigation 
to ascribe them to incendiarism, and the owner prefers to 
call the cause " unknown " than to admit his carelessness. 
In the ofiicial reports from the whole State of Massa- 
chusetts for 1881, as given by city and town authorities, in 
the summary of causes of fires, 365 are reported as "un- 
known," 310 are claimed to be "incendiary," and after 
"heating," and "lighting apparatus," "spontaneous com- 
bustion" leads the list, having created 56 fires. Intelligent 
observation will in coming years decrease the number of 
fires called "incendiary" and "unknown," and show that 
bad management and carelessness are the principal causes of 
such fires. 

The great incendiary to be dreaded is Oily Waste, whether 
in cotton waste, animal fiber, as wool and silk, or vegetable 
fiber, such as raw cotton, jute, and "Excelsior." In some 
form it is found everywhere, in private houses and in 
stores; in shops and factories; at sea and on land; and the 
higher the mechanical skill and the more costly the pro- 
duct, the more frequent is its existence. Most men have 



thinkingly, men say iron will not burn, and the proprietor 
of works whicb have turned out immense quantities of 
valuable product for the U. S. Government seemed sur- 
prised at the hazard in a pile of damp iron filings, into 
which had fallen drops of oil and a little cotton waste. In 
that case only the low temperature of the room or the ex- 
cess of water bad prevented a spontaneous fire. 

Common Games.— The more usual cause of these fires 
are "oily waste," "rubbing rags," "Excelsior" used for 
rubbing and finishing, "oiled rags" for cleanins; sewing 
machines, oiled paper used for lining packing cases, iron 
grindings, piles of coal, etc. The present object is to sug- 
gest practical methods for overcoming the danger of spon- 
taneous fires from those principal causes with which we 
come in daily contact. 

Oily waste is the most common cause of spontaneous com- 
bustion, since it is found in every factory, store, hotel, 
oflnce building, etc., having even an elevator in it. The 
usual custom prevails among the better houses to remove 
the "oily waste" daily, yet it is quite common to find it 
lying upon the floors, upon and under workbenches, and 
often with the clean waste. 

"Oily waste " which is permitted to lie around during the 
day is not likely to be cleaned up carefully at night, and 
even in the best establishments fragments will fall under 
machinery, benches, tables, and heating apparatus, besides 
the surplus carried into rat holes. Then again it is fre- 
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favorable line, and the conductor, which is of large cross 
section, is jointed, so as not to impede the motion. 

By this machinery all parts of the great ship are brilliantly 
lighted with electric lamps. Looking back for only twelve 
months, immense advances are to be seen in this department 
of electric lighting. It is no longer a question with the Liver- 
pool companies in wh^t parts of the ship the light shall be 
used, for it is now applied everywhere, and both cabin pas- 
sengers and emigrants share in its benefits. At the present 
time there are more than a dozen American liners fitted with 
Siemens generators and Swan lamps, and the number is in- 
creasing every month. Besides these there are vessels of the 
Orient, the Castle, the British India, and other lines, which 
probably bring the total up to three times that number. 



Spontaneous Combustion. 

Secretary P. B. Armstrong, of the Mutual Fire, of New 
York, has sent the following circular to the members of his 
company, which merits consideration by all who are inter- 
ested in reducing the number of fires : 

Oily Waste. — The frequency of fires from spontaneous 
combustion is constantly increasing. Only a few years 
ago this was a debated point between underwriters and 
business men, but, especially since the introduction of 
novel products of petroleum and the formation of new 
chemical compounds, now all observing men admit the 
power of spontaneity. Chemistry and science are only 
seemingly arrayed against good underwriting in introduc- 
ing new agencies of combustion. Pursuant to one of the 



the ready excuse that only a small quantity is used, and 
therefore it is not dangerous. A handful of cotton waste 
immersed in a pan of linseed oil is harmless; the same waste 
with a few drops of oil makes the effort to carry the tiny 
globules along its fibers by capillary attraction, until it is 
arrested by the microscopic kinky structures, and especially 
when under the joint mechanical and chemical action of 
the sun, combustion spontaneously arises, and another fire 
is reported as " incendiary." 

Eats and mice have great affection for the soft, slightly 
oily fragments, which they incorporate in their nests, as 
heedless of the danger of spontaneous combustion as are 
the more intellectual tenants of the same premises; and in 
their august assemblies and nightly clubs, they doubtless 
declaim against incendiarism and the mysterious origin of 
fires. 

In this brief paper it is impracticable to enumerate the 
particular cases of spontaneous combustion which occur in 
almost every branch of trade from numerous causes. Two 
years ago ''cordonnet silk" attracted particular attention 
here, though in England it had been recognized as a special 
hazard for fifteen years. Phosphorus has recently educated 
some men concerning its well known powers, and the 
danger from leaking acids, as used in the electrical batteries 
stowed away in dusty corners, has been often emphasized 
by fire loss. 

As even water can be changed into its constituent ele- 
ments, and transmuted into combustible gases, nothing 
seems to escape this insidious power of combustion. Un- 



quently swept up with other rubbish, placed in barrels, and 
kept over night, to the hazard of property valued at hun- 
dreds of thousands of dollars. 

Rags used in cleaning sewing machines are commonly 
placed with the "cuttings," or with the floor sweepings, 
and repeatedly our inspectors have urged discontinuance of 
such conduct. Hereafter where such carelessness is dis- 
covered and not immediately remedied, our policies will be 
discontinued without delay. 



Novel Railway Propulsion. 

A railroad is being constructed from Territet to Glyon, in 
Switzerland, to be completed next September. The steep 
mountain side is climbed in a manner similar to the railway 
up the Riga. The motive power of the Territet and Glyon 
road is to be water, derived from a reservoir in the hills 
above Glyon. The use of water in place of coal will not 
only be a great saving of cost for fuel, but the carriage of 
fuel up the mountain will be another saving in the run- 
ning expenses. 



Imitation 'Walnut. 

We have it on good authority that an excellent stain for 
giving light-colored wood the appearance of black walnut 
may be made and applied as follows: Take Brunswick 
black, thin it down with turpentine until it is about the 
right tone and color, and then add about one-twentieth its 
bulk of varnish. This mixture, it is said, will dry hard and 
take varnish well. 
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THE HELMET CASSOWABT. 

The cassowary (Casuarius), of which not less than nine 
distinct species jhave been discovered, differs from the emu 
in having a somewhat more slender body and hair-like 
feathers. The helmet is quite remarkable, and is composed 
of a cellular bony substance. It is barely perceptible in the 
young bird, not reaching its full development until the bird 
arrives at adult age. The plumage of the body is hair-like, 
with a tuft of down at the root of each shaft. The short, 
thick foot has three toes. The height of the bird is about 
five feet. These birds are found in the Malaccas. 

The helmet cassowary (Casuarius galeatus, Struthio 
casuarius), shown in the engraving, has been the longest 
known of this family. The plumage is black, the back part 
of the head green, the neck is colored with blue, violet, and 
red, the bill is black, and the foot a yellowish gray. The 
young birds are brown. 

All travelers who tell us of the wild life of this bird agree 
that it inhabits the thickest forests, and leads a very retired 
life, and at the least appearance of danger it hastens away, 
and seeks to withdraw itself from the sight of men. How 
difficult it is to observe them may be seen from the fact 
that Miller never had the opportunity of seeing a cassowary, 
although he found their tracks and heard the noise of the 
bird fleeing through the thicket, and Wallace in Ceram 
could not make a single capture,^ although he sought for the 
bird in all its accustomed haunts. He says: " These birds 
wander through the great mountain forests of Ceram, and/ 
subsist chiefly on fallen fruits and herbage. The femalfe 
lays from three to five large beautifully granulated green 



through doors left ajar, follow the servants step by step, 
rummage in all the corners of the kitchen, spring upon the 
table and chairs, to the great disquiet of the cook. If any 
one attempted to catch them, thej' would run quickly 
around or creep under the furniture, defending themselves 
vigorously with bill and feet. If left free, they would go 
back of their own accord to their accustomed dwelling 
place. Sometimes, when the maid attempted to drive them 
away, they would strikeout at her and tear her clothes. 
They would run into the stall between the horses and eat 
with them from the manger. Often they would push open 
the door of Dr. Bennett's study, run quietly around, look at 
everything, and go their way. Dr. Bennett says: "It was 
dangerous to leave any object around which was capa- 
ble of being swallowed. The servant was starching some 
musUn cuffs, and hearing the bell ring she squeezed up the 
cuff, threw it into the starch, and attended to the summons. 
On her return the cuff was gone, and she discovered that 
the mooruk was the thief, its beak and head being covered 
with the starch. This occurred at eleven A. M., and at 
half past five P. M. the cuff was passed quite undigested 
and uninjured." The height of this bird is about five feet 
when standing erect. — From Brehm's Animal Life. 



■ I ■ I > 



Are Trichinae Killed by Salt? 

The prohibition of the importation of AmericaS^Vk by 
'the German Government, on account of the alleged pi-^ence 
of the microscopic worm known as trichinas, has awak 
a large degree of interest among pork raisers and shippers 
in this country. That trichinae are sometimes louiid 



\, 



the most positive proof. The law governing parasitic exist- 
ence in living tissue usually involves the speedy death of 
the parasite after the pabulum upon which it feeds has 
passed from under the domain of vital force; hence, unless 
this tiny ■worm constitutes an exception to this law, its life 
must be short after the organic structure upon which it 
feeds has ceased to live." 

Consul Wilson very pertinently adds that "if salt really 
kills trichinse, and of it I have scarcely a doubt, it is evi- 
dently an injustice on thfrpart of foreign governments to lay 
an embargo on our pork product, which, of all others, in 
order to secure it against decomposition on a long journey 
to foreign markets, is better salted than that of any other 
country." 



The medicinal Value of Vegetables. 

On the autbority of the Medical Seecrrd, asparagus is a 
strong diuretic, and forms part of the cure for rheumatic 
patients at such health resorts as Aix-les-Bains. Sorrel is 
cooling, and forms the staple of that soupe nux herbes 
which a French lady will order for herself after a long and 
tiring journey. Carrots, as containing a quantity of sugar, 
are avoided by some people, while otliers complain of them 
as indigestible. With regard to the latter accusation, it may 
be remarked, in passing, that it is the yellow core of the car- 
rot that is difficult of digestion— the outer, a red layer, is 
tender enough. 

In Savoy the peasants have recourse to an infusion of 
carrots as a specific for jaundice. The large sweet #)nion is 
very rich in those alkaline elements which counteract the 




THE HELMET CASSOWARY. 



eggs, and male and female sit alternately upon them for the 
space of a month. 

All the cassowaries which have been taken to Europe 
■were captured when young by the natives and brought up 
by them. This is perhaps the reason that many of them 
are tamed and appear to be gentle and confiding, although 
their original disposition is the reverse of this. They are 
naturally fierce, and take offense without any provocation. 
They are greatly excited by the sight of a scarlet cloth, and 
have a great antipathy toward ragged or unclean persons, 
sometimes attacking them. 

They sometimes become ungovernable in captivity, and 
the keepers of zoological gardens say that one cannot be too 
cautious with the cassowary. " When irritated, tiiey are for- 
midable antagonists, turning rapidly about and launching a 
shower of kicks, which may do no small damage, tlieir 
effect being heightened by the sharp claws with which the toes 
are armed." In confinement they often swallow whole apples 
and oranges. In the gardens they are given a mixture of 
bread, grain, cut up apples, etc., but it has been observed 
that young fowls or owls which come accidentally in their 
way are destroyed. 

They often lay eggs in captivity, but it is very seldom 
that any young are raised. It is not often that a pair can be 
obtained that will live together in peace. 

Another species of cassowary was discovered in the island 
of New Britain. Its native title is mooruk. A pair of 
these birds were purchased by Dr. Bennett in 1857 from 
Captain Devlin, and were sent to England. They were very 
tame, and ran around everywhere in the hou.se and yard 
■without fear. In time they became so obtrusive that they 
disturbed the servants in their work, for they would crowd 



pork (and in some other food flesh) is not to be doubted. 
That proper cooking of meats for food destroys them is un- 
questionable. That all authenticated cases of injury to 
health arising from the presence of this microscopic worm 
were traced to the eating of uncooked or half raw meat is a 
fact. But that the salting of meat destroyed the parasite is 
still a matter of doubt, or, at least, it is a subject of dispute. 

On this point United States Consul John Wilson, 
stationed at Brussels, makes some stskements, based on his 
own observations. He says: 

"I have myself been present when ofiicially appointed 
microscopists at some of the abattoirs of this country have 
been engaged in examining American pork for trichinae, 
and have been invited by these gentlemen to see for myself, 
through their microscopes, the peculiar cell and spiral coil of 
the animal; but on carefully examining them I have only ob- 
served, blended with the tissue and minute salt crystals, 
the entombed animal, evidently as destitute of life as the 
structure in "which it was embedded. 

"It is claimed by most trichinic observers that the process 
of generation and birth of this little animal invariably takes 
place in the stomach and intestinal canal, and that within a 
few days from its birth it has so matured as to penetrate the 
walls of the intestines and rapidly make its way through the 
various intervening structures to the remote muscular tissue 
of the animal it infects, there to be speedily encysted and en- 
dowed with a subsequent dormant existence of several 
years, during which time its presence occasions little or no 
inconvenience. Of this theory of the life and movements of 
this little worm I can only say that it involves an almost un- 
paralleled exception to the law generally regarded as de- 
termining animal life, and ought not to be accepted but upon 



poison of rheumatic gout. If slowly stewed in weak broth, 
and eaten with a little Nepaul pepper, it will be found to be 
an admirable article of diet for patients of studious and 
sedentary habits. The stalks of cauliflower have the same 
sort of value, only too often the stalk of a cauliflower is so 
ill-boiled and unpalatable that few persons would thank 
you for proposing to them to make part of their meal con- 
sist of so uninviting an article. 

Turnips, in the same way, are often thought to be indigest- 
ible, and better suited for cows and sheep than for delicate 
people; but here the fault lies "with the cook quite as much 
as with the root. The cook boils the turnips badly, and 
then pours some butter over it, atid the eater of such a dish 
is sure to be the worst for it. Try a better way. What shall 
be said about our lettuces? The plant has a slight narcotic 
actioD, of which a French old woman, like a French doctor, 
■well knows the value, and when properly cooked is really 
very easy of digestion. 



A Picture In tbe Heart of an Oak. 

A correspondent of the Waterbury (Conn.) American, 
writing from Watertown, says that Mr. Benjamin Marvin, 
of that town, in splitting a' log of black oak, observed a 
picture on the smooth grain in the heart of the tree. It is a 
landscape, or rather a clump of trees, with trunk and 
branches and twigs as clearly defined as though drawn with 
ink or photographed by the sun's rays. The trees form a 
picture about four inches square, showing like the open leaf 
of a book, and the same on the opposite page. Mr. Marvin 
says it is a pretty good portraiture of the clump of trees 
which he felled, the picture appearing in the heart of tbe 
largest one. 
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EECENT INVENTIONS. 
Bagasse Furnace. 

The engraving sbows a furnace m which green bagasse 
may be burned as fuel in the manufacture of sugar and mo- 
lasses in localities where fuel is scarce and expensive. The 
invention consists of a chute or chutes contrived, in con- 
nection with the furnace, for feeding the fuel along where 

it is exposed to the 
Jl^eat of the furnace or 
the flue leading there- 
from to the chimney a 
suitable distance, and 
for a length of time 
enabling the fuel to 
dry and heat, so that 
it will burn with good 
results when it finally 
dischari(esinto the fur- 
nace, lu evaporating 
and other furnaces the inventor proposes to arrange the 
chute to enter the furnace from the back, where the fuel 
will have the benefit of the whole length of the run of the 
flame under the evaporating pans from the furnace to the 
chimney. This invention has been patented by Mr. John 
Hill, of Independence, Kan. (Box 234). 




Fruit Picker. 

We give an engraving of a very simple and effective fruit 
picker recently patented by Mr. Lebbeus 
Simkins, of Marshfleld, Oregon. The in 
vention consists of a tube having at its upper 
end two hollow hemispherical cups, one fixed 
to an arm projecting from the tube, the other 
secured to a lever pivoted to the tube and 
having its shorter arm pivoted to a rod ex- 
tending down the tube and connected with a 
hand lever, by which the movable hemi 
spheres are brought together upon the fruit 
to be picked. A spring attached to the upper 
end of the rod separates the movable hemi- 
sphere from the fixed one when the hand lever 
is released. With this implement fruit may 
be picked from the outer and top limbs of a 
tree, where it could not be reached from a 
ladder or from the tree, and lowered to the 
ground or into a basket without being injured. 





Jiew Cartridge Implement. 

The engraving shows a new instrument for capping, load- 
ing, and extracting shells, also for removing the caps from 
the shells. The instrument is composed mainly of t^ree 
parts, an arm, a handle jointed to the rear end of the arm, 
and an auxiliary arm, jointed to the handle near its pivot. 
The main arm is apertured near tlie pivot of the handle for 
receiving tbe body of the car- 
tridge shell, and the handle has 
an anvil above the center of the 
apertured portion of the main 
arm, so that when a shell is 
passed through the aperture with 
its flange resting upon the upper 
side of the arm, the primer or 
cap can be forced into the shell 
by means of the handle and its 
anvil as shown in Fig. 1. Upon 
the end of the auxiliary arm is a perforated or semicircular 
flange, made with a groove for receiving the flange of the 
shell for the purpose of extracting the shell from the gun. 
Upon the end of the main arm is a pin, and the arm is also 
screw threaded for receiving a hollow block which is used 
as a rammer for loading the shell, and also as a guide for 
decapping. This invention has been patented by Mr. Ed- 
mund R. Darling, of Woonsocket, R. I. 




Improved Bag Holder. 

The engraving shows an improved device for holding 
bags while being filled. A cast iron frame is secured in a 
vertical position to the wall or other support by means of 
screws, nails, or other convenient fastening. This frame is 
formed upon its front face and upper edge with the notches, 
and is formed with the inwardly projecting flanges with 
which the T-stud of the sliding head is adapted to engage 
for locking the head aind frame together, and at the upper 
end of the frame these flangfe are cut away, so that the 
head may be attached to and detached from the frame. The 
siiding head, besides being formed with the T-stud at the 
back, is formed also with the lip near its lower end, that 

is adapted to rest 
in the notches of the 
frame. Upon the 
upper end of the slid- 
ing head there is a 
stud which is 
squared at its lower 
end as shown, and 
round at the upper 
end. Upon the 

squared portion of the stud is fitted one of the curved arms, 
and upon the round portion is placed the other curved arm; 
this arm -is normally held back away or open from the other 
arm by a coiled spring. In use the movable arm will be 
drawn forward toward the fixed arm aud held while the open 
end of the bag to be fllled is placed over or upon the arms. 



The movable arm will-then be released, when the spring will 
draw it back, and thus hold the bag upon the arms and hold 
the upper end of the bag open. The sliding head will then 
be raised in the frame to suit the length of the bag. The 
edges of the arms are notched or serrated to insure firm 
hold on the bag. The device constructed in this manner is 
very cheap, durable, easily liandled, and may be adjusted 
to bags of various sizes and lengths, so that it is perfectly 
practical for its purpose. This invention has been patented 
by Mr. E. E. Alderman, of Portville, N. Y. 



Benson's Culinary Heater. 

This invention is a combination of a cylindrical vessel 
and an inverted funnel. It is intended for boiling and keep- 
ing hot, water aud other fluids by means of a gas or oil 
lamp, the flame of which is introduced into the funnel, and 
thus utilizing nearly all the heat. This device will be found 
very useful to restaurant-keepers, barkeepers, barbers, and 
others who wish to keep hot water constantly on hand. A 




The Saccharomycetes, not included in the foregoing 
list, are the yeast fungi, and embrace 11 species. 

The number of apparently authenticated species is large, 
but perhaps not so large as the fervid imaginations of 
students in biology may yet make it. It is to be hoped that 
the burning zeal which evolves these perplexing forms will 
be tempered if not quenched by the prudent use of some 
medical conservatism. 



small article made in this way Is useful for shaving and 
other toilet purposes. It will be a very great convenience 
in the sick room and nursery. 

Tiis device may either be used as a cup or as a funnel. 
To dealers in liquids this combination will be valuable. 

The engraving shows the heater applied to a gas burner, 
also to a kerosene lamp. -, . . 

For further particulars, address the patentee, Dr. W. H. 
Benson, Staunton, Va. 




man's Invisible Foes. 

The most indillerent and self-confident man, to whom 
sickness and disease are merely matters of speculation or 
curious inquiry, would feel his courage, like Bob Acre's, 
" ooze out at the end of his fingers " should he meet Dr. 
Burrill's summary of the bacteria, those minute organisms, 
one twenty-five thousandth of an inch in diameter, which 
swarm through the air, infest decomposing materials, and 
which might, under the most favorable conditions, multiply 
at the rate of three hundred billions in forty-eight hours 
from one individual. Dr. Burrill's discussion of the bacteria 
is interesting, though not especially striking in any new in- 
formation it imparts, but the synopsis of genera and cata- 
logue of species with which it concludes is quite valuable to 
workers in protistic life. Thirteen well defined genera and 
two doubtful genera are enumerated, and their characters 
briefly stated are as follows : 

Micrococcus. Cells globular or oval elliptical, motionless, 
isolated or united in chains. These embrace pigment form- 
ing micrococci, 7 species; ferments, 4 species; disease 
germs, 11 species; doubtful species, 10. 

Ascococcus. Cells globular in irregular groups, often lobed 
and enveloped by a capsule of firm jelly; this genus contains 
one species. 

Cohnia. Cells globular, inclosed in a jelly-like sac more 
or less spherical, the walls at last breaking up in net-like 
openings. It includes one species found in swamps, on de- 
composing algse, etc. 

Sarcina. Cells globular, dividing in two or three direc- 
tions, secondary cells small, joined in solid. or tabular fami- 
lies in fours or multiples of four. The genus embraces 
I five species. 

Bacterium. Cells short cylindrical or long elliptical, ra- 
pidly moving much as micrococcus; 14 species. 

Bacillus. Cells elongated, attached in rod-like rows or 
threads, also forming chains; 10 species. 

Leptothrix. Very long, slender unbranched threads; 3 
species. 

Beggiatoa. Filaments very long, slightly or obscurely 
jointed, moving rapidly; 8 species. 

Cladothrix. Like Leptothrix, very slender, colorless, 
branched, undulating, doubtful; 3 species. 

Myconostoc. Filaments slender, colorless, not, jointed, 
embedded in jelly; 1 species. 

Spirochffita. Filaments long, very slender, closely 
wound in places, active; 4 species. 

SpirOmonas, Cells flattened, spirally twisted; 3 species. 

Spirillum. Cells cylindrical, a liair at eacli end curved 
or wound; 10 species. 



Gas from Iron Cement. 

In the construction of a railway bridge over the Forth, a 
number of cylinders were sunk into the bed of the river. 
They were built of iron rings 6 feet in diameter and several 
feet high, and made a total height of 60 feet. The space 
round the sections was fllled up from tlie inside by a rust- 
ing composition of iron turnings mixed with sulphur, and 
sal ammoniac. When wet, this mixture oxidizes and 
swells up, so as to fill the spaces into which it is thrust. It 
was applied to the joints by one man. One day last May, 
however, when there was a perfectly still, somewhat hazy 
atmosphere, and considerable heat without direct sunshine, 
this man was observed to become overpowered by some 
" mysterious influence," and a companion descended by a 
windlass to bring him up to the top of the cylinder. He 
managed to get the man into the bucket of the windlass, and 
so to get him hauled up intg purer air; but the deliverer 
himself succumbed to the same influence, aud falling into a 
pool of water at the bottom of the cylinder was unfortu- 
nately drowned. One of the contractors now descended, 
taking care, however, to fasten a rope to his body, and it 
was fortunate he did so, as he also succumbed and had to be 
pulled out by the rope. Dr. Wallace was called in to ac- 
count for this fatal accident and traced it to the absorption 
of oxygen by the rusting compound, thus depriving the air 
in the cylinder of its sustaining power. The oxygen com- 
bined with the iron and sulphur of the mixture, and the 
state of the atmosphere prevented free circulation of fresh 
air into the cylinder. The result was that the gas breathed 
by the man was nitrogen, or air robbed of its oxygen. The 
normal proportion of that gas in the air is30;9or21 per 
cent, and Dr. Angus Smith has shown that this proportion 
cannot be altered, even by one-quarter per cent, without 
producing appreciable effects, while a loss of one-half per 
cent gives rise to serious inconvenience, and air containing 
only 20 per cent of oxygen may produce grave consequences 
if breathed for a considerable time. When the deficiency of 
oxygen exceeds this to a sensible extent, a candle refuses to 

burn. 

' — ^ I ■ i ^ 

Brilliant Colors for Glass and Porcelain. 

' sr DR. R. KAYSEB. 

The pigments commonly employed lor decorating glass 
and porcelain h ave hitherto been prepared either by melting 
the metallic salt, which is generally the nitrate, in resm 
(colophonium), or by decomposing soluble resin soaps with 
the solutions of these salts, whereby an insoluble resinate is 
formed, which is first dried and then dissolved, just as that 
formed by fusion is; in oil of turpentine, or lavender, or in 
nitrobenzol or some similar solvent. 

Both of these methods of preparation have their disadvan- 
tages, the principal one being that a considerable quantity 
of the metallic salt remains undissolved, and when the resin- 
ous mass is dissolved it is precipitated, and lost, or, at best, 
is only recovered by a tedious operation. 

With the help of carbolic acid these pigments can be pre- 
pared without difficulty and without any insoluble metallic 
compounds separating worth mentioning. 

Bismuth. — Ten grains of metallic bismuth are dissolved in 
aqua regia and evaporated in a porcelain dish to a thin 
.sirup. When cold 50 grammes of carbolic acid liquefied by 
gently warming in hot water are added. It is left standing 
a few hours, for if warmed and stirred at once an energetic 
reaction takes place with violent foaming. At the end of 
this time it is well stirred with a glass rod and heated awhile 
in a steam bath, when there will be an evolution of hydro- 
chloric acid vapors. It is taken oil the steam bath as soon 
as a drop taken out on a glass rod will dissolve clear in 
nitrobenzol. When this point is reached, the mass is dis- 
solved in nitrobenzol or a mixture of nitrobenzol and oil of 
spike, when the preparation will be ready to use. 

Till. — Ten grammes of pure tin are dissolved in aqua regia 
and the solution evaporated to a thin sirup, then mixed with 
50 grammes of carbolic acid in the manner above described. 
The remainder of the operation is the same as for bismuth. 

Uranium. — Fifteen grammes of nitrate of uranium are 
mixed'with 40 grammes of pure hydrochloric acid and dis- 
solved. This solution is also mixed with 50 grammes of car- 
bolic acid, as before, and treated as already described. 

Iron. — Fifteen grammes of perchloride of iron are dissolved 
in pure hydrochloric acid and any excess removed by evap- 
oration, so the solution when cold will have the consistence 
of a thin sirup. To this are added 50 grammes of carbolic 
acid; aud it is then treated as described under bismuth. 

A manganese pigment can be made from the chloride of 
manganese; and nickel and cobalt pigments from their 
chlorides in precisely the same manner as that of iron was 
made from its chloride. 

Of course the finished preparation can be diluted to any 
desired extent, as the concentration of Ihe original prepara- 
tion leaves plenty of play for dilution. 

The different pigments above described may be mixed 
with each other_ to form all kiods of combinations,— 2?ea<, 
Ind, Zeiiung. 
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ENGINEEBING INVENTIONS. 

An improved balanced slide valve is tbe sub- 
ject of a patent granted to Mr. Jeremiah Murphy, of. 
Brooklyn, N. Y. Tbis invention provides a valve which 
is balanced by the steam, thus relieving the valve of un- 
due friction and requiring less power for operating the 
valve. 

An improved journal box for car wheels 
and loose pulleys has been patented by Messrs. George 
Sargood and F. L. Hemmer, of East Arlington, Vt, 
This box is air tight, and is so constructed that the 
bearings may be adjusted as the axle wears away, the 
air being excluded from the box to prevent the gum- 
ming of the oil, 

A novel switch lock has been patented by 
Mr. David H.Speer, of Pittsburg, Pa, Tbis invention 
relates to locks for securing the lever by which a rail- 
road switch is operated; and consists in a spring-actu- 
ated bolt, combined with devices for setting the same 
in such a manner that it will be tripped by the disen- 
gagement of the lever ard thrown into position for 
automatically locking the lever. 

A very simple, aud we should think effec- 
tive car coupling has been patented by Messrs. B. W. 
Harry and J. C. Kieffer, of Milton Center, O, A slid- 
ing block is projected by a spring within the aperture 
in the head block, through which the coupling pin 
passes. In coupling the cars the connecting link passes 
into the drawhead, depresses the sliding block, which 
liberates the link pin, and couples the cars automatic- 
ally. 

A relief valve for steam fire flfegines to pre- 
vent the occurrence of the water hammer and reaction- 
ary force of the water when the jet from the hose is 
suddenly stopped, has been patented by Mr. Richard 
H. Atwell, of Baltimore, Md, This valve is located in 
the case which forms a part of the water conduit to the 
hose, doing away with an extra valve chamber, and it is 
so arranged as to be opened automatically by tbe dyna- 
mic force of the water. 

Mr. Edward Ebi, of Cedar Rapids, Iowa, 
has patented a novel coupling for brake rods, which is 
an improvement upon a patent granted to the same in- 
ventor October, 1883, The present invention consists 
of guide blocks loosely mounted on the brake rods, and 
provided at the outer ends with beveled prongs. These 
guide blocks guide the clutch disks at the ends of the 
brake rods together, so that they can engaee. The 
brake rods throughout the whole train. are connected, 
and may be operated simultaneously. 

Mr. Clarence C. Delano, of Musson, La., is 
the inventor of an improved car coupling, which is so 
constructed thatwhenthe cars are to be coupled the 
pin of the one into which the link is to enter is made to 
rest on a lever. The link raiser of the car containing 
the link is then turned so as to raise up tbe projecting 
link high enough to enter the socket of the drawbar to 
which it is to be coupled, and so held until tbe link en- 
ters and tri ps the pin, thus enabling the cars to be se- 
curely coupled. 

A railway signal in which a vane, a gong, or 
jttliwi- o i sna j- i o operated by the locomotive at a consider- 
ble distance from the signal, is the subject of a patent 
granted to Mr. W. C. Beckwitb, of Norwalk, O. Two 
air pumps are located at each end of a section of the 
rail track, and connected together by an air tube. An 
engine passing over the section in either direction will 
operate the pump and display the signal, and then con- 
ceal it, aud the pump first actuated is restored to its 
normal position by the air pressure. 

Another novelty in car couplings has been 
patented by Mr. J. C. Look, of Yuba City, Cal. Tbe 
drawhead of the coupling in this instance consists in 
two horizontal parallel plates connected with one an- 
other by si,uds,eachplatebeing provided with a hook 
on each side of it over which the grid is passed for coup- 
ling the cars. The cars may be uncoupled by a chain 
which is connected at one end with the grid and at the 
other with a capstan which is rigged on the top of the 
car. 

An improved rot;k drilling machine is the 
subject of a patent granted to Mr. Henry Dunham, of 
Glen Aubrey. N. Y. The drills are held in position for 
work by clamps arranged in a row in the lower part of the 
frame of the machine, and sledges are suspended from 
an oscillating beam above in such a way that they may 
be raised and brought forcibly against the ends of the 
drills for producing the holes in the rock. A pawl and 
ratchet is provided for rotatingthe drill at each blow of 
the sledge. The frame of the machine is mounted upon 
wheels which move on a track, and it is also provided 
with cog wheels which mesh with a rack for setting, 
feeding up, and removing the drills. 

An improvement in feed water regulators 
has been patented by Mr. J. S. Clarke, of East China, 
Mich. The feed water pipe which connects the pump 
with the boiler is provided with a waste pipe and a 
valve, to open the waste pipe when the boiler is full, 
and to close it and cause the water to enter the boiler 
when the water begins to fall in the latter. This valve 
is controlled by afloat in tbe boiler, which float oper- 
ates a whistle of alarm in case the pump fails to act and 
the water falls too low in the boiler. Tbe same invent- 
or has more recently obtained another patent for some 
improvements upon the above invention. These relate, 
in tbe first place, to a device for obtaining a uniform 
pressure both externally and internally upon the float, 
aud to prevent water from entering the same, and fur- 
ther, of a device f<)r relieving the pressure when the 
main valve is closed, by means of a relief valve which 
is operated automatically by the main valve. An im- 
proved method of working the injector for feeding the 
boiler is likewise provided. 

H£GHANIGAL INVENTIONS. 

Messrs. Geo. B. McCracken and Samuel 
Hamer, of Willimantic, Conn., have received a patent 
for improvements in spindle bearings for spinning 
frames for insuring proper support and lubrication of 
the spindle without a loss of oil. 

A tension device for sewing machines has 
recently been patented by Mr. Hiram Holden, Jr,,of 
Spencer, Maes., which is intended for use for either 



wax or dry thread sewing machines, and insures the 
tightening of the thread in the work and prevents 
breaking or cutting of the thread. 

An improved gear cutter for cutting bevel- 
ed, straight, spur, and worm gearing has been patented 
by Messrs. John Brooks and William Scully, of Detroit, 
Mich. This machine is designed to provide a geai cut- 
ter that can be used upon any lathe or upon any ma- 
chine provided with a pair of centers and a driving pul- 
ley, 

Mr. D. H. Lord, of Northfield, Minn., has 
patented a mill stufE recovering machine, by which any 
surplus meal or dust accumulating In difEerent parts of 
the mill may be returned to the proper channels for 
passing to the dressing machinery in a much more satis- 
factory manner than by the common method of feeding 
it directly to the elevator by hand. 

Mr, Hugh O. Ames, of New Orleans, La., 
has patented a pan for evaporating cane juice which is 
an improvement upon a patent granted to Mr. Ames in 
December, 1880. The object of this improvement is to 
give the lic[uid a uniform heat and a steady circulation 
for the purpose of expediting the process of evaporation 
and of cleansing the liquid of scum more perfectly than 
by methods formerly employed. 

An improved ice cream freezer has been pa- 
tented by Mr. Ferdinand Espel, of San Francisco, Cal. 
The salt is kept from settling at tte bottom by chang- 
ing the horizontal position of the freezer from time to 
time, so that what was at first the lower part of the 
freezer will be at the top, and thus cause continual cir- 
culation of the salt, greatly expediting the freezing pro- 
cess. 

An improved ear corn cutter has been pa- 
tented by Mr. J. N. Howser, of Sidney, III. The object 
of this invention is to provide a cutter having a yielding 
gauge to permit the slice to recede as the thickness of 
the blade parts the corn from the ear. Tbe gauge is 
made adjustable as to the thickness of the slice to be 
cut. Means are provided whereby the cut com shall be 
turned away from the lower gearing of the machine. 

A removable valve cover is the subject of 
an invention of which Mr. E. E, Carter, of Waynesburg, 
Pa., is the patentee. The object of this improvement 
is to provide a valve cover which can be readily taken 
off and replaced, so as to afEord easy access to the valve 
and its seat, and to the interior parts of the adjacent 
pipes for convenient inspection and to facilitate the 
cleansing of the valves and pipes. 

A cotton gin of improved construction has 
been patented by Mr. Thomas Camp, of Covington, Ga. 
The lower edge of the gin breast is provided with a 
series of slots adapted to register with the spaces be- 
tween the ribs, so that the cotton shall be ginned 
through the slots instead of between the ribs, thus sep- 
arating the cotton fiber from the seed without matting 
and napping Ihe fibers. 

A very simple but effective device for level- 
ing pendulum clocks has been patented by Mr. R. B. 
Freeman, of Blossburg, Pa. The clock is provided with 
an adjustable back to which the works are attached. 
This supplementary back is changed to any necessary 
degree to bring the pendulum in plane with the works, so 
-as to insure accuracy of beat without disturbing the 
position of the clock case. 

An improved curd mill has been patented by 

Messrs. Goswin Castle and George D. Fobl, of Ava, N. Y. 
This invention consists of an apparatus for grinding 
curd in cheese factories before i t is taken out of the vat 
and preparatory to putting it in the hoops, and consists 
of a pair of toothed rollers working together, the teeth 
being contrived for tearing or breaking up the curd 
rather than cutting or squeezing it. An attachment is 
provided for salting the curd while grinding it. 

An ejector for the purpose of raising water 
or other liquids from wells by the means of compressed 
air has recently been patented by Mr. W. O. Robbins, 
of New York city. As compressed air is very apt to 
bubble through liquids without raising them, the invent- 
or provides a series of check valves, so arranged that 
they cannot pass through tbe discharge pipe wilhout 
forcing the air to act on the column of liquid and to 
raise it. 

An improved lifting jack is tlie subject of a 
patent granted to Mr. Marcus Eaton, of CircJeville, O., 
whicli is so constructed that the axle of a light carriage 
may be elevated, so that both wheels will be raised 
from the ground at the same time. This jack is espe- 
cially recommended to the attention of carriage build- 
ers, where it is necessary, in painting and varnishing the 
gearing, that all the wheels of the vehicle should be 
raised from the floor. 

An improved vehicle wheel which the in- 
ventor terms a " steel suspension wheel," and designed 
to be applied to buggies, wagons, bicycles, etc., has been 
patented by Mr. E. G. Ferguson, of Macon, Ga. The 
spokes of the wheel are secured in two pairs of disks 
at the hub. A spiral spring around the hub holds the 
two sets of disks apart with a yielding strain, to com- 
pensate for the expansion and contraction due to varia- 
tion in temperature. 

An ingenious combination lock has been 
patented by Mr. William B. Atkinson, of Franklin, Ky. 
The invention consists of a combination lock having a 
ward wheel in engagement with each side of the bolt, 
and means for controlling the operation of the tumbler' 
iu rotating the ward wheels and moving the bolt, and 
in certain means for converting the bolt into a spring 
bolt at will, whereby a very simple lock is provided 
which is at once durable and inexpensive. 

Mr. W. H. Davis, of Verona, Miss., who 
obtained a patent in May, 1883, for driving machinery 
especially adapted for cotton gins, mills, etc., has pa- 
tented recently some improvements on tbe same. The 
invention consists in arranging the driving wheel, the 
counter shaft pulley, the guide pulley, and the eliding 
frame which carries the guide pulley in such a manner 
that the driving band will pass squarely upon the coun- 
ter shaft palley, economizing space, and avoiding 
friction. 

An improved hoisting device to be em- 
ployed in elevators for coal, ore, etc., in vvbich a wind- 
ing dram is used to elevate coal from a vertical shaft by 



hand by means of bucket and rope, has been patented 
by Mr. C. W. Baldwin, of Denver, Colo. A reciprocat- 
ing lever is provided by means of which intermittent 
motion is communicated to the winding drum in one 
direction. Devices are also provided for lowering the 
bucket rapidly into the shaft, and for regulating the de- 
scent by a controlling brake. 

A flexible fire escape ladder of improved 

construction has been patented by Mr. Wesley C. Bush, 
of Brooklyn, N. Y. This improvement consists of two 
series of links which form the side support of the lad- 
der, and are united by rungs. These links are of metal 
and are pivoted one to the other In such a manner that 
the ladder may be wound on a drum in one direction, 
while it is entirely stifE and inflexible in the other direc- 
tion. In thigway the ladder may be rapidly unrolled and 
put in position in case of fire. 

" Mr. G. W. Pittman, of Keokuk, Iowa, is 
the patentee of an improved bench vise which the in- 
ventor claims may be operated more quickly and more 
easily than those commonly in use. In this vise of Mr. 
Pittman both large and small objects may be held by 
the jaws with equal facility and without the necessity 
of unscrewing and screwing up the jaws, as is the case 
with vises of the ordinary construction. It is likewise 
a simply and cheaply constructed implement, and is 
equally adapted for heavy and light work. 

An improved coke furnace and apparatus 
for tbe delivery of the coke into cars has been patented 
by Mr. Richard Thomas, of Carbondale, III. The ob- 
ject of the improvement is to provide for the withdrawal 
of coke from the furnaces in which it is made, and for 
the loading of the coke into railroad cars, without the 
use of rake.^, forks, or other devices, thereby reducing 
the labor heretofore required in handling the coke, and 
saving the waste resulting from such handling. Tbis 
is an improvement upon a patent granted to the same 
inventor in November, 1881. 

An improved davit and chair for life boats 
has been patented by Mr. J. H, F. Meyer, of Philadel- 
phia, Pa. The ciiairs upon which the boat rests, in- 
stead of being stationary as is ordinarily tbe case, are 
hinged and connected with one another in such a way, 
that when the boat is to be swung oat for use, these 
chairs are lowered out of the way which obviates the 
necessity of raising the boat for clearing the chairs. 
Further, the davits are hinged at their lower ends, so 
that when the boat is to be lowered, the davits are 
swung forward, thus bringing the boat into position for 
clearing the side of the ship. At the same moment the 
pin which retains the boat in its elevated position is 
liberated by the swinging of the davit, and the boat be- 
ing lowered into the water will be automatically re- 
leased from the ropes by the action of the connecting 
gear. This so far simplifies the operation of lowering 
boats at sea, that only one or two men are required for 
the purpose. 

•-♦-« 

AGEICULTURAL INVENTIONS, 
Mr. David Wise, of Paradise, T^^as, is^the 
patentee of an improved seed planter, so constructed as 
to operate automatically by the action of the wheels. A 
lever is provided by means of which the opening plows 
maybe adjusted to work at any desired depth in the 
ground, and can be raised from the ground when de- 
sired. A foot lever is provided for throwing the gear 
wheels into and out of gear. 

An improved hay stacker which greatly 
economizes time and labor has been patented by Mr. 
J. C. Testman, of Wisner, Neb. The machine consists 
of an inclined way upon which is arranged on wheels a 
movable frame provided with a series of hook teeth, 
for grasping the hay at tbe bottom of the inclined way. 
The truck with its load is then hauled by a rope and 
pulleys to tbe top of the frame, where the hay is dis- 
charged, the forks being raised automatically. 



HISGELLANEOUS INVENTIONS, 

Mr. Henry HirsL, of Kew York city, has 
patented an improved frame or cap for holding pictures 
or other souvenirs in the case of a watch. 

The subject of a patent recently granted to 
Mr. E. W. Free, of Baltimore, Md., is an attachment 
for drills for facilitating the spreading of either grain 
or fertilizers. The attachment is simple and is intended 
to supply a long felt want. 

Mr. Leonard Tilton, of Brooklyn, N. Y., 
has patented a blind stop which is a cheap, efficient, 
and easily operated device for holding the slats of win- 
dow blinds open or closed, or at any desired intermedi- 
ate position. 

An improved compound for preserving 
belts, keeping them soft and pliable, so that they will 
lie close to the pulleys, and prevent the slipping of the 
same, has been patented by Mr. W. H. Durkee, of Cin- 
cinnati, O. This mixture consists of tallow, light resin, 
and castor oil compounded in certain proportions. 

Mr. William S. Appleget, of Cranbury, 
!N. J., has obtained a patent for an improved platform 
gear for wagons which consists in so constructing and 
combining the several parts, the elliptic springs, the 
braces, the bars, and the pole with the axle of the wagon 
that greater firmness and durability is secured. 

A combined refrigerator, filter, and water 
cooler is the subject of a patent granted to Mr. T. C. 
Nativel, of Brooklyn, Cal., whereby in one apparatus 
the water may be filtered and kept cool for drinking 
purposes, and at the same time a sufficient amount of 
space is provided for keeping butter, meats, etc. 

Mr. James H. Russ, of Providence, R. I., 
has patented an improvement in spring balanced rollers 
for window shades, which is so constructed that the 
energy stored up in pulling down the shade will be suf- 
ficient for raising it again when necessary. The inven- 
tion is simple in construction, and provides a shade 
roller not likely to get out of order. 

An improved awning to be attached to the 
side of a hop box to protect the pickers from the rays 
of tbe sun has been patented by Mr. Jacob Engle, Jr., 
of Sharon Center, N. Y. This consists in a folding sun- 
Bhade supported on au extension staff, provided with a 



universal joint, so that tbe shade may be shifted to any 
desired angle as the sun's rays change. 

Mr. D. W. Wilkins, of Boston, Mass., has 
patented a device to be applied to shirt bosoms for pre- 
venting tbe screws of spiral studs from irritating tbe 
skin and cutting holes in the underwear. This shield 
consists of two disks secured to each otherat the edges, 
one of which is provided with an aperture through 
which tbe screw of the stud is passed. 

An improved nut lock has been patented by 
Mr. G.^p. Mlinarich, of Del Kio, Tex. The bolt to 
which the nut is attached has a longitudinal groove, into 
which a key slides, and connects with the nut which is 
so constructed as to prevent it from unscrewing. The 
inventor intends to have the key made out of a metal 
which is not liable to rust. 

A brake block which acts by friction on the 
tire of a wheel is the subject of a patent granted to Mr. 
M. J. Siqueira, of Brooklyn, Cal. This brake block is 
furnished with a leather strip to receive the friction 
wear from the wheel. The friction leather is secured 
by books and pins, so that when it is worn out a new 
one may be substituted without difficulty. 

Mr. Charles H. Bennett, of Halifax, Nova 
Scotia, Ijas recently obtained as assignee a patent on a 
stencil holder, the invention of J. W. Bennett, of the 
same place. The object of the improvement is io per- 
mit stencil, name, or number plates to be inserted and 
removed readily, and for holding them firmly while in 
use, whatever may be the shape of the plate. 

Mr. William Standing, of St. Louis, Mo., 
has patented an improved safety trace holder which is 
so constructed, that by simply inserting the trace in the 
holder it will be firmly held by the same, and the greater 
the pull on the trace the more firmly will it be retained, 
but should the horse or horses become unmanageable, 
by pulling a cord the trace will be detached, and the un- 
ruly beast will be set at liberty. 

A pocket button hook has been patented by 
Mr. George Clark, of Brooklyn, N. Y. The hook shank 
slides up and down in the handle, which consists in a 
hollow flattened metal case. When the hook is not re- 
quired for use, it is pushed into the handle, and thus 
will occupy but little space. The implement is intend- 
ed for pocket use, and will be found quite a convenient 
article. 

An improved hood for electric lamps has 
been patented by Mr. Samuel H. Tacy, of New York 
city. This hood consists of a conical upper part having 
a sleeve at its apex, and the lower part in tbe form of 
an inverted cone and hihged suitably to the upper part. 
The object of the hood is to protect the operating me- 
chanism of the lamp and increase its effectiveness by 
reflecting the light downward. 

A. molasses evaporator for concentrating 
cane juice or other kinds of saccharine juices to form 
sugar and molasses, has been patented by Mr. J. S. 
Boren, of Booneville, Miss. The improvement consists 
in the construction of the box, which is made up of sev- 
eral independent troughs of copper or other metal con- 
nected by suitable coiiduits, the comers at the bottom 
being round, so that they may be more readily cleaned. 

An improved truck designed to facilitate the 
handling and transporting of bricks has been patented 
by Mr. J. S. Armstrong, of Republic, O. The platform 
upon which the bricks are loaded is suspended by rods 
to the fiame of a barrow-like vehicle by means of which 
they may be wheeled from one spot to another, where 
they may be deposited without removing tbem from 
the platform by detaching the rods from the frame of 
the truck. 

An improved fastener for gloves, shoes, etc. , 
is the subject of a palent granted to Mr. D. T. Cham- 
bers, of Washington, D, C. The slit of the gloves is 
provided with a flap which has a buckle loop attached 
to one of its edges through which a strap pa«ses for 
holding down tbe flap, this strap being attached at the 
free end to a button located on the back of the glove, 
making it fit the wrist snugly, and giving the glove an 
ornamental appearance. 

Mr. S. B. Bartine, of Tottenville, IST. Y., 
has obtained a patent for an improved sun shade hat 
which consists in a hat having a crown, that in hot 
weather may be raised, furnishing an umbrella-like 
sunshade protecting the bead of the wearer from the 
rays of tbe sun, and permitting at the same time a free 
circulation of air. In cool weather tbe shade may be 
collapsed and a hat of the ordinary appearance will be 
provided. 

Mr, John Lutz, of Xenia, O., has patented 
an improved end gate for wagon boxes. The upper 
end board is arranged to swina down upon a lower end 
board, so that the former will test in an inclined posi- 
tion between side wings which retain the contents of 
the box. The special advantage of this improvement is 
that it greatly facilitates the use of a shovel in the re- 
moval of the load, and in the case of loads of potatoes, 
apples, etc., enables the shovel to be inserted under- 
neath the produce without damage to them. 

Mr. J. Harris Rogers, of Washington, D. G. 
is the patentee of an improved automatic telegraph, 
which consists in a novel arrangement of stylus and in- 
dented metal foil or sheet in an automatic telegraph, 
for the purpose of transmitting electrical impulses 
by breaking connection over the indentations 'in the 
strip or sheet and making contact with the intervening 
spaces lying in the normal plane of the strip or sheet, 
in contradistinction to making contact with raised em- 
bossments. Devices are provided whereby a message 
may be transmitted without removing the strip from the 
carrier, and also for avoiding static charges on the line. 

Mr. F. M. White, of Winigan, Mo., is the 
inventor of a new harness pad press for the use of har- 
ness makers for forming and pressing the leather into 
the proper shape, preparatory to tbe pad stufllng pro- 
cess. The body of the press is of metal, and is pro- 
vided with a form or mould over which the leather is 
stretched. The leather is confined to ihe form by a 
metallic hoop, which fits closely around the outer edge 
of the form, holding the leather securely on all sides, 
but leaving the central portion free to conform to the 
mould. The frame may be constructed to hold two or 
more formers, and thus the manufacture of harness 
pads lis greatly facilitated. 
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Wanted immediately. — First-class experienced Sales- 
man to sell state rights for a valuable patent. Give 
f,erm8 and particulars. Address F. F. F., Lowell. Maes. 

Superintendent wanted for factory near New York. 
Must understand machine shop, wood shop, foundrj'. 
blacksmithing, etc., according to modern customs, and 
be a man of proved ability. A ddress, stating experi- 
ence, expectations, etc., '* Wood and Iron," care of Wil- 
liam Young. 21 Park Row, New York. 

Contracts taken to manuf. email goods in sheet or 
cast brass, steel, or iron. Estimates given on receipt of 
model. H. C. Goodrich, 66 to 72 Ogden Place, Chicago. 

Wanted. — Second-hand Engine, four to eix horse 
power ; Baxter preferred. John J. Rosa, Milford, Del. 

For Sale Cheap : A% m. Equatorial Telescope, Prisms, 
Eyepieces, Spectroscope, Micrometer. Dr. T. A. Hoard, 
Utica, N. Y. 

Foreman Blacksmith, Drops, Punches. See adv., p. 269. 

Brush Electric Arc Lights and Storage Batteries. 
Twenty thousand Arc Lights already sold. Our largest 
machine gives 65 Arc Lights with 35 horse power. Our 
Storage Battery is the only practical one in the market. 
Brush Electric Co., Cleveland. O. 

How Consumption maybe Prevented and often Cured 
without Medicine. A Hygienic Lecture mailed for 10 
cents. Dr. W. H. Benson, Staunton, Va. 

Am. Twist Drill Co.,Meredith, N. H ., make Pat. Chuck 
Jaws,Emery Wheels,Grinders,automatic Knife Grinders. 

American Fruit Drier. Free Pamphlet. See ad., p. 350. 

Curtis Pressure Regulator and Steam Trap. See p.349. 
Erase & Copper in sheets.wire & blanks. See ad. p. 350. 

The Chester Steel Castings Co., office 407 Library St., 
Philadelphia, Pa., can prove by 20,000 Crank Shafts and 
15,C00 Gear Wheels, now in use. the superiority of their 
Castings over all others. Circular and price list free. 

Diamond Saws. J. Dickinson, 64 Nassau St., N. Y. 

The Improved Hydraulic Jacks, Punches, and Tube 
ICxpanders. R. Dudgeon. 24 Columbia St., New York. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus. adv. p. 350. 

Gear Wheels for Models (list free); Experimental 
Work, etc. D. Gilbert & Son, 212 Chester St., Phila., Pa. 

Hand and Power Bolt Cutters, Screw Plates, Taps in 
great variety. The Pratt & Whitney Co., Hartford, Ct. 

30,000 Due Spherical Elevator Buckets, sizes 3>^ to 17 
inches, constantly on hand. Telegraphic orders filled. 
T. F. Rowland, sole manufacturer, Brooklyn, N. Y. , 

First Class Engine Lathes, 20 inch swing, 8 foot bed, 
now ready. F. C. & A . E. Rowland, New Haven, Conn. 

Straight Line Engine Co., Syracuse, N. Y. See p. 349. 

Lightning Screw Plates, Labor-saving Tools, p. 348. 

Engines, 10 to 50 horse power, complete, withgovern- 
or. $'i50 to $556. Satisfaction guaranteed. More than 
eight hundred in use. For circular address Heald & 
Morris (Drawer 127), Baldwinsville, N. Y. 
Metal Patterns, 

Punches and Dies to order. 

Geo. Van Sands, Middletown, Conn. 

Drop rorgings:-:BiIlings & Spencer Co. See adv., p. 316. 

C. B. Rogers & Co.. Norwich, Conn., Wood Working 
Machinery of every kind. S,ee adv., page 333. 

The Sweetland Chuck. See illus. adv., p. 334. 

Knives for Woodworking Machinery .Bookbinders, and 
Paper Mills. Taylor, Stiles & Co., Riegelsville, N. J. 

Best Squaring Shears, Tinners', and Canners' Tools 
at Niagara Stamping and Tool Company, Buffalo, N. Y. 

Lewis' Combination Force Pump makes three' ma- 
chines made of brass throughout. See Adv. page 317. 

Saw Mills, Hauck & Comstock, Mechanicsburg, Pa. 

Catalogues free. — Scientific Books, 100 pages; Electri- 
cal Books, 14 pages. E. & F. N. Spon, 44 Murray St., N. Y. 

See New American File Co.'s Advertisement, p. 303. 
Woodwork'g Mach'y. RoUstone Mach. Co. Adv., p. 300. 

Steam Pumps. See adv. Smith, Vaile & Co., p. 300. 

Stenographers, type-writers, clerks, and copyists may 
be obtained free of charge at the Young Women's Chris- 
tian Association, 7 Bast loth Street, New York. 

Lathes 14 in. swing, wiLh and without back gears and 
screw. J. Birkenhead, Mansfield. Mass. 

Five foot planers, with modern improvements. Geo, 
S. Lincoln & Co., Phoenix Iron Works, Hartford, Conn. 

The Best— The Dueber Watch Case. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For Instructions 
address Munn & Co., Scientific American Patent 
Agency, 261 Broadway, New York. 

Farley's Directories of the Metal Workers, Hardware 
Trade, and Mines of the United States. Price $3.00 
each. Farley, Paul & Baker, 530 Market Street, Phila. 

Improved Skinner Portable Engines. Erie, Pa. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. Send for catalogue. 

Permanent Exposition.— Inventors' Institute, Cooper 
Union, N.Y. City. Every facility for exhibition of machin- 
ery, merchandise, and inventions. The expense is small 
—the advantages great. Send for particulars. 

Nickel Plating.— Sole manufaciurers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit lor plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty St., New York. 

Lists 29, 30 & 31, describing 4,000 new and 2d-hand Ma- 
chines, ready for distribution. State just what machines 
wanted. Forsaitb & Co., Manchester, N. H., &N. Y. city. 
"Abbe" Bolt Forgin 2; Machines and " Palmer" Power 
Hammers a specialty. Forsaith & Co., Manchester.N.H. 
Eailway and Machine Shop Equipment, 

Send for Monthly Machinery List 

to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets, New York. 

25" Lathes of the best design. G. A. Ohl & Co., 
Bast Newark, N. j. 



"How to Keep Boilers Clean." Book sent /ree by 
James F. Hotchkiss, 84 John St., New York. 

Wanted. — Patented articles or machinery to make 
and Introduce. Gaynor & Fitzgerald, New Haven. Coon. 

Recent Advances in Electricity. 170 pp , 8vo,, $2, 
Latest and best book out. School of Electricity, N. Y. 

Water purified for all purposes, from household sup- 
plies to those of largest cities, by the improved filters 
manufactured by the Newark Filtering Co., 177 Com- 
merce St.. Newark, N. J. 

I-atest Improved Diamond Drills. Send for circular 
to M. C. Bullock Mfg. Co., 80 to 88 Market St., Chicago, 1)1. 
For Power & Economy, Alcott's Turbine, Mt. Holly, N. J. 

Ice Making Machines and Machines for Cooling 
Breweries, etc. PIctet Artificial Ice Co. (Limited), 142 
Greenwich Street. P. O. Box 8083, New Yor^ city. 

Presses & Dies. Perracute Mach. Co., Bridgeton, N. J. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works. Drinker St., Philadelphia, t'a. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on imy special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific AMERICAN SUPPLEMicNT scut to them frce. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co . . Publishers, New York. 



N£W BOOKS AND SFUSLICATIOKS. 

Die Massenveehaltnisse des Mensch- 

LICHEN HeRZENS. (ThE PeOPORTIONS 

OF the Constituents of the Human 
Heaet.) By Wilhelm Muller, Director 
of the Pathological Institute of tlie Uni- 
versity of Jena. Hamburg and Leipsic: 

Leopold Voss, 1883. 230 pages.' 
The author examined 1481 hearts during thefive years 
from 1877 to 1881, and tabulated the results obtained, 
with the greatest care. He gives tables of the length, 
the absolute weight, and the proportionate weight of 
each hedrt, the age of the person from whom the heart 
was taken, and the main cause of death. The work is 
of especial interest to medical students. 
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HINTS TO COEEESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents wiU not be 
given to inquirers. 

We renew our requestthatcorrespondents, in referring 
to former answers or articles, will be kind enough to 
name the date of tlie paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for goal reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from$l to $5, according to the subject, 
as we cannol.be expected to spend time and labor to 
obtaifi such information without remuneration. 

Any numbers of the Scientific American Sdpplii;- 
fliENT referred to in these columns may be had at the 
office. Price 10 cents each. 

Correspondents sending samples of minerals, etc., 
for examination, should be careful to distinctly mark or 
label their specimens so as to avoid error in their identi- 
fication. 



(1) E. A. B. — The impurities commonly 

found in rock salt are generally of an earthy, sandy, or 
ferruginous-ocherous nature. These it is impossible to 
separate from the dry salt by known mechanical means, 
but if the substance is liquefied the eeparationbecomes 
a comparatively easy matter. As commonly practiced 
the operation of refining is as follows: The native salt 
is shoveled into a series of large cisterns or wooden 
vats arranged so that water entering the first will gradu- 
ally overflow into the next and so on to the last (five 
vats are the usual number). Water (pure) is allowed to 
enter slowly into the first reservoir at or near its bottom 
and percolate upward through the broken salt rOck. 
An overflow tube near the top of the vessel carries ofE 
the resulting salt solution to the next cistern or vat. IF 
these cisterns or vats are kept well filled with the 
broken rock salt, the liquid flowing from the last of the 
series will be a saturated solution of salt. This is 
drawn off into large tubs or cisterns and allowed to 
stand for three hours to deposit the impurities. The 
clear liquid is then run into shallow pans and allowed 
to evaporate and crystallize by contact with dry air, or 
is first concentrated by boiling down in large caldrons 
seated on a furnace. In another plan of concentration 
lately developed the solution is caused to flow slowly 
downward over a series of pipes heated by circulation 
of steam under pressure within them. 

(3) M. M. H. — One of the simplest methods 
of recovering silver from waste solutions is the follow- 
ina: First dilute the liquid about one-third with water 
(double this quantity if much gum is present), heat the 
solution to about 180° Fab,, and gradually add solution 
of pure sulphate of iron (iron sulphate 5 ounces, water 
1 pint) until no further precipitate forms. Decant the 
liquid portion, throw the precipitate on a filter, and 
wash it thoroughly with hot water. To the washed 
precipitate— consisting of finely divided metallic 
silver—add strong pure nitric acid and heat over a 
water bath until the silver has all been dissolved. 
Evaporate to dryness over the water bath (in a porce- 
lain dish, capsule) and dissolve the residue in hot 
water (distilled or rain). Filter this solution and con- 
centrate it over a water bath, then set it aside to crys- 
tallize. Remove the crystals, concentrate in a similar 
manner the moJ;her liquid, and obtain another crop of 
crystals. These crystals (of nitrate of silver) are pure 
enough for ordinary purposes, but if required to be used 



for photographic purposes they should be redissolved in 
water and recrystallized. Where the liquid containing 
the silver contains also much insoluble organic matter, 
it is sometimes preferable to separate the silver by 
evaporating the liquid to dryness and fusing the residue 
with an equal qnantily of borax glass in a black lead 
crucible. 

(3) F, A. C. asks: What will be the power 
of an engine 11^ inch bore and SK inch stroke, making 
200 revolutions per minute with 40 pounds of steam, 
common slide valve engine? A. About one-twelfth of 
one horse power. 

(4) E. G. A. writes: I am building a small 
portable engine, boiler twenty by ten inches and three- 
sixteenths thick boiler plate. What pressure of steam 
would be safe, and how may 1 conveniently test it by 
hydrostatic pressure? A. If well made, 150 pounds per 
square inch. 3. What pressure would raise a valve one- 
fourth inch in diameter, and leverpivoted three-fourths 
inch from valve 'stem and 1 pound weight, 4 and 6 
inches from valve stem? Also please give me a rule for 
calculating safety valves, if there be such a rule. A. 
You can prove by a force pump, and having a proper 
gauge to show the pressure. Eule Cor safety valves: 
Multiplying the area of the valve in inches by the press- 
ure per square inch, gives the total pressure, and that 
sum divided by thenumber of " leverages" will give the 
necessary weight, not taking into account the weight of 
valve and lever. Do not make your valve less than 
a half inch diameter, 

(5) M. E. S. inquires for information as to 

tractive force upon macadamized roads. A. Some in- 
teresting experiments have recently been made to ascer- 
tain the tractive force requisite to move street cars and 
vehicles on a macadamized road. The apparatus used 
consisted of an inclined plane, at the upper end of 
which was an iron wheel, over which passed a rope. A 
loaded box car weighing, with its contents, 12,820 
pounds was drawn up the grade by a weight of 970 
pounds, suspended at the other end of the rope. The 
empty car, weighing 4,820 pounds, was drawn up the 
same grade by a weight of 383 pounds. A smaller box 
car, weighing when empty 2,730 pounds, was occupied 
by fourteen persons, and drawn up by 339 pounds, and 
when unoccupied by 176 pounds. An ordinary load of 
sand on a macadamized road was started by 514 pounds, 
and an empty hack, weighing 1,550 pounds, by 196 
pounds. The same hack, with four passengers inside, 
required 330 pounds to move it. On a level road the 
load of sand was started by 240 pounds, while the large 
box car yielded to 56 pounds. These experiments were 
made by a horse railroad company to prove that their 
work was not unusually severe for the horses. 

(6) P. G. H. asks for a cement for gas re- 
torts. A. For cementing earthenware gas retorts, 
which have to withstand very high temperatures, the 
following cement can be used: Powdered glass, 5 parts; 
chamotte meal, 5; powdered borax, 1. Chamotte 
meal is obtained by pulverizing broken pieces of gas 
retorts. This cement is a hard glass, which only melts 
at the highest temperatures, then closes the leaks in the 
retort. To render the iron retort cover which closes 
the retort air tight, a cement is used consisting of 
schwerspath powder, to which as "much soluble glass 
has been mixed as to obtain a paste of suflBcient 
strength. 

(7) 8. B. P. asks: Will you give the 
formula for making a good paste stove polish? A. The 
following liquid stove polish is recommended: 

Pulverized black lead... 2 pounds. 

Spirits of turpentine 2 gallons. 

Water 2 ounces. 

Sugar 2 

Mix. 

(8) J. L. B. and J. J. ask for a receipt for 

taking printing ink out of paper. A. This is not an 
easy matter. It is said, however, that it can be 
accomplished to a limited extent by means of ether or 
a solution of soap in water, naphtha, benzol, hot solu- 
tions in water of potassium or sodium hydroxide 
(caustic potash or soda). 

(9) J. H. asks how to erase scratches made 
by amalgam on vulcanized black rubber plate and cyl- 
inder friction electric machines. How are the plates pol- 
ished to keep fromfouling by amalgam? A. The best 
way to prevent the scratches is by making the amalgam 
very fine and to^apply it with tallow. Scratches made 
on glass cannot be removed except by grinding the 
glass, which is more expensive than purchasing new 
glasses. The rubber plates would have ^o be repol 
ished. 

(10) J. S. D. asks (1) how to n^ft^liquid 
glass or as it is sometimes called water'^lass.XWiU it 
solidify when in bulk, and if so in what is it soiuble? 
A. The alkaline silicates are prepared by pressing siiica 
with the hydrates, carbonates, nitrates, or other salt^f 
the alkali, metals containing volatile acids or by hoi. 
ing flint, sand, etc., in with strong solutions of the 
caustic alkalies under pressure. For full details see 
SoiENTiPio American Supplement, page 5061. No. 317. 
3. How can I make a night light with sweet oil and 
phosphorus? Is anything necessary, and should the ves- 
sel containing them be kept air tight? A. See answer 
to query No. 54, current volume, issue for Jan. 13, 1883. 

(11) W. A. F.— Chloride of gold is pre- 
pared by dissolving gold in nitro muriatic acid, evapo- 
rating to dryness, and dissolving the resulting crystals 
in water. We would recommend you to purchase the 
chloride of gold. Its manufacture is attended with 
dangers which in the bands of an inexpert may lead to 
serious accidents. 

(12) W. T. V. asks: 1. What is the best 

solvent for India rubber gum? A. According to the 
British Journal of Photography, a mixture of methyla- 
ted ether and petroleum spirit is said to be the best sol- 
vent. 3. How is rubber cement made? A. See formulas 
for cements in Scientific Ameeican Sttpplement, No. 
158. 3. Will pure Para gum answer in place of gutta- 
percha where the latter is given in a formula for ce- 
ment? A. It is probable the substitution can be made; 
however, the Para rubber is more espensive. 



(13) J. W. S. "writes: I have a cambric 
balloon which is too porous to retain heated air in order 
to make it ascend. What can I coat it with to make it 
air tight, flexible, and at the same time add but little 
weight to it? A. Apply a varnish made as follows: 
Melt India-rubber in small pieces with its weight of 
hnseed oil, and thin with spirits of turpentine. 

(14) A. D. F. asks: 1. What is the best 
filling for m^ahogany, and how made and used? A. 
Take equal parts by weight of whiting, plaster of Paris, 
pumice stone, and litharge, to which may be added a 
little French yellow, asphaltum, Vandyke brown, and 
terra di Sienna. Mix with 1 part japan, 3 of boiled oil, 
and 3 of turpentine; grindfinein a mill. Lay thefiUing 
in with a brush, rub it in well, let it set 20 minutes, and 
then rub it clean. 2. What is used to stain or colormahog- 
anyand cherry to give them the appearance of age? A. 
Boil half a pound madder and 3 ounces logwood chips 
in a gallon of water and brush well over while hot; 
when dry go over the whole with pearl ash solution, 2 
drp. to the quart. 3. What is the process used to photo- 
graph on wood for making wood cuts? A. Consult 
Scientific Amebican Supplement, No. 53. 4. What 
simple cement or compound will fasten a paper label to 
glass and not be affected by moisture or be easily re- 
moved? A. Starch paste with which a little Venice tur- 
pentine has been incorporated while it is warm. 5. Is 
hyposulphite sodium made in this country? A. It is. 

(15) F. J. F. asks: What iugredients are 
necessaryfor making ten pounds of roller composition 
for a printing press? A. Cooper's best glue 8J^ pounds, 
extra sirup 3 g^ons, glycerine 1 pint, Venice turpen- 
tine 2 ounces. Steep the glue in rain water until pliant, 
and drain it well. Then melt it over a moderate fire, 
but do not cook it. This will take from 15 to 35 minutes. 
Next put in the sirup and boil three-quarters of an 
hour, stirring it occasionally and skimming ofE impuri- 
ties rising to the surface. Add the glycerine and turpen- 
tine a few minutes before removing from the fire, and 
pour slowly. Slightly reduce or increase the glue as 
the weather becomes colder or warmer. 

(16) C. D. R askswhat preparation awning 

and tent makers use to prevent their canvas from mil- 
dewing. A. Use the following: Alum, 3 pounds dis- 
solved in 60 pounds water; blue vitriol, 2 pounds dis- 
solved in 8 pounds water; to which is added gelatine, 
1 pound dissolved in 30 pounds water; lead acetale, 
half a pound dissolved in 30 pounds water. The solu- 
tions are all hot, and separately mixed, with the excep- 
tion of (he vitriol, which is added. See also receipts for 
waterproofing cloth. See Scientific American Sup- 
plement, No. 317. 

(17j W. O. C. asks: 1. How can 1 clean 

shells? A. To clean shells: Make a lye by boiling 
strong ashes, allow it to settle, pour the lye over the 
shells, and boil them six or seven hours, or longer if 
they are large; then soak and wash frequently in fresh 
water. 2. How to glaze pipes without heating. A. As 
to glaze for pipes, see Scientific American Supple- 
ment, No. 336, for varnishes to protect iron. 

(18) J. H. writes: Please give me, in your 
column of Notes and Queries, a good paste or glue for 
attaching paper labels to stone, Indian relics, geologi- 
cal specimens, etc. 

A. Starch 3 drachms. 

White sugar 1 ounce. 

Gum arable 3 drachms. 

Water q. s. 

Dissolve the gum, add the sugar, and boil until the 
starch is cooked. 

(19) E. P. asks for a receipt for bleaching 

ivory. A. See article on Hydrogen Peroxide for this 
purpose, page 5573, Scienthio Amebicax Supplement, 
No. 349. 

(20) E. P. W. asks: What mixture can be 

put into paint or on to canvas, before it is painted, to 
prevent it from absorbing 80 much paint? A. Size your 
canvas with rather thin glue size. 

(21) B. B. asks: Will you inform me what 
metal or substance is the most sensitive to heat or cold 
—that will expand or contract the most? I wish to get 
something that one or two degrees will affect. A. After 
mercury, zinc is the metal most sensitive to heat and 
cold. 

(22) K. K asks: 1. What is the composi- 
tion of water glass and what its properties? A. Read 
Scientific American Supplement, No. 317. page 5061. 
3. What authorities can I read on the subject? A. 
See " Watts' Dictionary of Chemistry," under head of 
Silicates, also "Spons' Encyclopedia of the Industrial 
Arts," and like technological dictionaries. 3. Is there 
any combination with which color can be given to glass 
(stain glass) so as to withstand heat and water without 
danger? A, Aniline colors dissolved in alcohol can be 
mixed with water glass. Ordinary glass if treated by 
the La Bastie process will stand heat and water. 

(33) F. A. B. asks how the aniline ink for 
rumiier stamps is made. A. Dissolve crystallized ani- 
line black, half an ounce, in pure alcohol, 15 ounces, and 
add concentrated glycerine, 15 ounces, to the solu- 
tion. This liquid is poured upon the cushion and 
rubbed with a brush. 

(24) J. R. M. writes: I am greatly an- 
noyed by a continuous output of soot from my chimney 
flues, especially the kitchen flue, where I have a porta- 
ble range attached. My chimneys are all considerably 
higher than the roof of the house, they have terra cotta 
tops on, and have only been in use one year. Yet they 
throw out soot almost continually, which falls like rain 
over my new paints. Can you suggest a remedy? A. 
Probably your best plan is to clean your chimney and 
burn anthracite coal. You do not mention what kind* 
of coal you bum; takeitfor granted that you bum bitu- 
minous. With this coal, perfect combustion is the only 
remedy for sooty chimneys and atmosphere. Perfect 
combustion can only be had by applying some smoke 
consuming device or by feeding the fresh coal beneath 
the fire so that the smoke will have to traverse the hot 
coal. This arrangement is provided for in, stoves and 
ranges in the Western market. 
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(25) E. C. R. writes: I have a Cleveland 
study lamp, the principle of which is similar to the 
German student lamp, and I am troubled with having 
tlie flame, after burning a short time, gradually go 
lower and lower, and then, if I raise and lower the tank 
or oil receptacle several times in quick succession, 
which I imagine forces the oil through the apparently 
partly impeded passage leading from the tank to the 
wick, the flame will again assume its regular height and 
perhaps not grow smaller again for ttie remainder of the 
evening. Now I suppose that the pipe leading from 
the tank to the wick ie lined with grease or something 
similar, thus preventing the oil from readilyflowing to 
the wick, and what I wish to know is what can I clean 
this channel or pipe with ("some liquid) that will not oat 
themetal,and yet destroy the grease sufficiently to clear 
the pipe? A. If the feed tube of your lamp is ob- 
structed, put a solution of potash and water into the 
tank holder afterwashing out the lamp with hot water. 
Let it stand for a day, then clean out with hot water. 
See that it runs a free stream when the tank holder 
is full of water. It is possible that the mi)ple at the 
bottom of the tank is too low and seals itself. It should 
not be below the top of the tube that feeds the lamp. 

(26) T. M. asks: 1. What size leather belt 

would you advise to transmit 125 horse power; shafts 50 
feet from center to center, small pulley 42 inches diame- 
ter? Belt speed 2300 feet per minute. A. Your pul- 
ley is too small to transmit 125 horse power. It will re- 
quire a belt or a number of belts equal to 60 inches in 
width upon 42 inch pulleys. Better use 4 foot pulleys 
and 2 belts 24 inches wide running ^the speed you 
give. 2. What size shaft would you recommend for 
main shaft in mill? A. The size of the shaft depends 
upon whether you distribute the power upon bothsides 
of the receiving pulleys. A 43^ inch shaft if for one 
way, a 4 inch shaft if both ways, 3. Give rae the best 
method for making engine foundations. A. A brick 
foundation with granite cap stones with anchor bolts 
from the bottom is the best. 

(37) H. M. W. writes: I have a large saw 
mill rjin by steam. We run the engine by burning 
sawdust, but we cannot §[et rid of more than one-eighth 
of it in this way. Now, is there no way in which the 
sawdust can be utilized without a great outlay for ma- 
chinery? A. Sawdust can be used in the manufacture 
of pyroligneous acid and methylic spirit. It also 
makes good manure, but is slow in rotting. It should 
bethicklyspread and plowed in; two years will be re- 
quired for effect. 

(28) G. M. S. asks: 1. What can I use to 
waterproof coat a large canvas used as shed for porta- 
ble saw mill ? Would like to make it flreproof also. A. 
See Supplement, No. 159. 2. Can I run a 1 inch by 40 
inch steel shaft and disk 100,000 revolutions per minute? 
Boxes are very long, hollow, and a cold stream of 
water is forced through, also a jet of oil under great 
pressure. A. It is improbable a 1 inch shaft can be 
given a speed of 100,000 revolutions per minute. 3. 
Could not water, powder, or dynamite be made red hot 
without burning, if so powerfully conflDed that it could 
-Trnr~expioae ? "TVould it not be impossible to freeze 
water under the same condition? A. If powder or 
dynamite is conflned in a chamber that is strong enough 
to prevent bursting, it will not prevent the chemical 
combination, when brought to the proper condition for 
explosion, whether by heat or otherwise. The press- 
ure will last-until reduced by cooling,new combinations, 
or waste. These experiments have been made by firing 
a conflned charge and allowing it to waste through a 
small vent. Water will freeze if conflned, and put the 
vessel holding it under immense pressure. We think 
that great pressure will not prevent it from freezing. 
4. Could not steam be heated to such a degree that it 
would not return to a fluid state? A. Yes, Could be 
heatedunder pressure, until its chemical constituents 
are dissociated. 5. If it was possible to so powerfully 
compress wood or other substance as to make it as 
dense as iron, would it not be as heavy, as hard, and as 
strong ae iron? Has extreme pressure of such sub- 
stances ever been experimented upon? A. Wood com- 
pressed would become no heavier than its chemical 
constituents considered as solid bodies. Wood has 
been put under great presisures, but we do not know 
of any profitable results. 

(29) A. R. H. writes: I am attemptlDg 
to make a Newtonian telescope, described in Supple- 
ment, No. 179, but there are some points I doii*t under- 
stand, and I have concluded to write and aek a few 
questions, hoping that you could enlighten me. Is the 
mirror glass or metal, and what is its size? The writer 
does not give the number or kind of lenses used in 
the eyepiece. How are the rays thrown through the eye- 
piece? What is meant by the flat which is mounted on 
the sliding piece? Is it necessary to have copper bars or 
anybarsat all. and why is the mirror supporting base 
composed of layers of wood glued together? Are the 
reflected rays of the mirror thrown up through thecen- 
ter of the tube, and how are the lenses arranged? A. 




For your Newtonian telescope a mirror of speculum 
metal is to be preferred, although fine glass specula 
are now made with a silvered surface. The size of 
the mirror should be about one-twelfth the focal length 
8f the telescope that you wish to make. The flat is 
the small oval plane mirror used near thefocalend to 
reflect the image forming rays through the side of the 
tube or frame, so that in viewing an objectyour head 
will not interrupt the incident light. The details of 
the construction need not be followed strictly, as the 
mirror support may be made of a solid piece. The 
above sketchmay answer some of the other questions. 
A, speculum; B, flat; C, fleldlens; D, diaphragm; E, 
eye lens. The eye piece is Huyghenian. 



INDEX OF INVENTIONS 

For TVhlch Letters Patent of the United 
States were Granted 

May 22, 1883, 

AND SiACH BBAKING THAT VX'jni. 

[See note at end of list about copies of these patents.] 

Agricultural machine, combined, A. Bradford — 277,982 
Air and gas engines, valve for, G. H. Reynolds... 278,270 

Air motor. W. B. Eastman 21S.22B 

Amalgamator, H. Cook 277,889 

Amalgamator, G. W. & w. L. Strong 278,059 

Amalgamator and settler, F. Morris 278,035 

Ammonia, apparatus for the manufacture of, A. 

Peldmann 278,115 

Anvil, J. Hamlin 278,237 

Auger, J. L. Whiteside 277,966 

Axle and box, car, L. H. Roberts 278,048 

Baluster, W. J. Talt 278,800 

Bed, convertible sofa, R. B. Hammer 278,136 

Bed or pillow, Blochman & Evans 277,979 

Bed, sofa, B. F. Parrar 278,004 

Belt Joint, E. L. Liedke 277,909 

Bench. See Shoemaker's bench. 

Blackboard, school, H. Hanstein 278,010 

Block. See Harness pad block. Toy building 

block. 
Board. See Blackboard. Cooling board. 

Book, scrap, E. G. Thorp 278,202 

Boot, button, J. H. Bemis 278,031 

Boot insole. W. H. Wood 278,302 

Boot or shoe soles, apparatus for cementing the * 

channels of, C. K. Bradford 278,086 

Box opener, T. L. Stanwood 278,192 

Brace. See Dental jaw brace. 
Brake. See Car brake. Locomotive brake. Loco- 
motive steam brake. 

Brickkiln, J. H.Beidler 278,080 

Brick mold and brick, L. Prince 278,268 

Brush, S.K.Hawkins 271,899 

Buckle, harness, J. Hosack 277,901 

Buckle, harness, W. G. Slater 218,054 

Buffer, R. P. Garsed 278,007 

Buildings, ships, etc., construction of, C. L. Staub 277,952 
Bung for the preservation of beer, H. Theilmann 277,960 

Burial case, N. "Woodruff 277,969, 277,970 

Butter holder or jar, P. Sibley 277,948 

Button, J. W. Cole 277,886 

Button, H. Dreyfus 217,999 

Button fastener, G. W. Prentice 278,266 

Button hole cutter and tracer, A. J. Curtis 278,103 

Buttons, setting inst rument for attaching, W. M . 

Hazel 218.012 

Calipers, Amborn, Jr. & Chaplin 277,973 

Calipers, Crittenden & Henry 278,225 

Can. See Oil can. Sheet metal can. 

Can and making the same, B. Norton 277,920 

Can capping machine, C. R. Merriam 218,251 

Car brake, railway steam. Walker & Lauder 278,297 

Car coupling, W. J. Gossetl 278,235 

Car coupling. Herrman & Lavin 278.014 

Car coupling, W. J. McLean 277,915 

Car coupling, S. P. Moulton 271,918 

Car door fastening, freight, W. J. Carey 278,092 

Car signal light, railway, A. A. Bissell 218,213 

Car steps, etc., device for lighting, G. VV. Hunt. . . 218,141 

Car ventilator, O. H.Jones 277,903 

Carbureter, L W. Shaler 278,281 

Carriage standard, child's, C. C. Bgerton 218,000 

Carriage top prop, W. P. Stuart 278,060 

Carrier. See Cash carrier. Endless carrier. Par- 
cel carrier. 
Case. SeeBurlalcase. Clockcase. Fruitjarheat- 
ing case. Watch case. 

Cash carrier, automatic, J. W. Flagg 217,892 

Caster, O. Pederson (r) 10,331, 10,332 

Caster, furniture, C. Stengel 277,954 

Castings, flask for producing chilled, J. A. Parks. 278,114 

Centrifugal machine, G. M. Newhall 278,260 

Chain, roller, H. P. Barrows 277,976 

Chair. See Convertible chair. Rocking chair. Sur- 
geon's operating chair. 

Chart, Dress, H. Propach 278,180 

Checkrow cord, D. C. Stover 277,956 

Chimney funnels, safety device and cut off for, 

C.Woodbury 278,069 

Chuck, lathe, W.W.Lee 277,908 

Churn, S. Collins 278,098 

Cigar mold press, C. P. Lesher 278,245 

Clamp. See Rope clamp. 

Cleaner. See Tumbler cleaner. Wick cleaner. 

Clock case, A. O. Jennings 278,144 

Clock, repeating, W. D. Davies 218,105 

Clock system, electric pneumatic, C. A. Mayrhofer 318,159 

Clutch, Kromer & Rinkleff 218,024 

Clutch, lever, J. Hill 278,131 

Coal hod, B. G. Luscher 278,157 

Cock, ball, W. Smith 278,189 

Coffee roaster, J. A. Sweeny 278,199 

Compressing engine or pump. Wood & Bailie 278,068 

Condenser and cooler, separating, F. Sonier 273,056 

Convertible chair, E. H. Bolgiano 277,871 

Copying press, J. S. gammons 271,946 

Cooling board, undertaker's, G. T. Townsend. 217.961 
Corn off the cob, machine for cutting green, H. F. 

Zehnder 278,210 

Corset protector, S. R. Raffle 278,043 

Cotton gin, R. R. Gwathmey 278,134 

Cotton gin feeder, A. L. Stietenroth 278,195 

Cotton gin rib, W. S. Anderson 218,013 

Coupling. See Car coupling. Thill coupling. Wire 
coupling. 

Cultivator, H. L. Smffh 277,949 

Cultivator blade or shovel, corn, J. Lane 271,907 

Cultivator, wheel, T. W. & D. J. Brehnan 271,814 

Cup. See Grease cup. 

Curtain roller, W. B. Noyes 278,037, 218,038 

Cutter. See Button hole cutter. 
Cutter heads of planing and slotting machines, de- 
vice for reciprocating the, J. L. Bogert 378,084 

Dental jaw brace, L. W. Nevlus 278.259 

Denture, artificial, A. S. Richmond. .277,933, 277,984, 277,936, 
277,938, 277,989, 277,941, 277,942 

Desk, C. Larson 278,152 

Door, J. M. .r. Wernert 278,066 

Dredging bucket, J. O. Ayo 211,868 

Drinking vessel, A. R. & C.W.Weiss 278,205 

Duplex direct acting engine, W. H. Guild 218,133 

Duplex writing table, J. B. Swem 217,959 

Basel, T.I,. Fisher.... 278,116 

Electric cables, device for suspending. Hoot & 

Heilly.... ' 218,277 

Electric machine, dynamo, 0. E. Ball 278.076 

Electric machine, dynamo, G. W. Fnller..278,119 to !!78,122 

Electric wire duct, J. C. Goodridge, Jr 278,233 

Electric wire, machine for covering, W. Halkyard 278,009 
Electric wires, curbstone and sidewalk conduit for, 

E. Clark 218,095 

Electrical conductor, S. D. Strohm 218,289 



Elevator. See Harvester grain elevator. Plat- 
form elevator. 

Elliptic spring. C. H. ParsMis 218,115 

Embossing upon plastered walls ^d other sur- 
faces, J. H. Harding r. 278,238 

End gate, F. Myers 278,167 

Endless carrier and elevator, E. W. Ross 218,049 

Engine. See Compressing engine. Gas engine. 
Gas motor engine. Hot air and gas engins. 
Steam engine. Traction engine. 
Extractor. See Spoke extractor. 
Fabrics, machine for folding the edges of, J. L. 

McMillan 278,163 

Fan, fly, F. M. Hunt 278,140 

Feed waterheater, B. K. StUwell 218,196 

Feed water regulator, J. Ball 273,077 

Feed water regulator, D. Edwards 278,112 

Fence, D. Renlker 277,930 

Fence, combined wire and picket. Brown & Hyde. 277,877 

Fences, combined wires for wire, P. Miles 271,917 

Fence post, iron or steel, R.J.Carson 278,220 

Fence, wire, L. & M. Taylor 278,291 

Fence wire, barbed. P. Miles ". 277,916 

Fender. See Plow fender. 

Fertilizer distributer, A. Gllsson 278,126 

File blanks, machine for and method of cutting 

teeth upon, W. T. Nicholson . . . 278,169 

Filter, A. Roos 278,186 

Filtering and refrigerating water, apparatus for, 

S. P. Reynolds 277,931 

Fire alarms, automatic circuit closer for electric, 

J.O.Wells 277,965 

Fire arm, magazine, W. H. Elliot 218,003 

Fire escape, R. M. Chase 217,992 

Fire escape, W. A. Cornyn 277,995 

Fire escape, A. C. Ellithorpe 217,891 

Fire escape, H. H. Little 218,249 

Fire escape, F. Melchior 278,034 

Fire escape, W. Oldroyd 278,171 

Fire escape, D. Welsh 218,301 

Fire extinguisher, automatic, J. R. Brown, 

218,215 to 278,219 
Fire extinguisher, automatic car stove, J. F. Gyles 278,236 
Fire, water, and acids, composition of matter for 

resisting, B. Rhodes 278,046 

Flour dressing machine. Hunter & Kuehne 278,143 

Flour packer. Handy & Lord 277,895 

Ply paper, O. Thum 278.294 

Foot rest, Burris & Staniels 277,880 

Fountain, A. D. Puffer. 278,269 

Fracture apparatus, P. B. Crist 278,101 

B'rame. See Spinning frame. 

Fruit gatherer, W. C. Howells . 278,017 

Fruit jar heating case, A.Robinson 277,944 

Furnace. See Gas furnace. Smelting furnace. 
Smoke consuming furnace. Tire heating fur- 
nace. 

Furnace water jacket, J. H. Canavan 277,989 

Furnaces, burning peat, etc., in steam and hot air, 

W. E. Wright 218,209 

Gage. See Micrometer gage. Pressure gage. 

Water gage. Weather boarding gage. ^ 

Gas, apparatus for the manufacture of, J. E. 

Dowson 278,107 

Gas burners, automatic safety cock for, A. Archi- 
bald 277,975 

Gas engine, L.H. Nash 278,255.278,256 

Gas engine and air compressor, combined, L. H. 

Nash ^78,168 

Gas for illuminating and heating purposes, appa- 
ratus for the manufacture of, A. P. Chamber- 
lain 218,093 

Gas furnace, G.H. Baldwin (r) 10,329 

Gas, generating, E.J. Jerzmanowski 278,145 

Gas generator, P. Philips 277,926 

Gas motor engine, H. Sumner 278,198 

Gas, process of and apparatus for manufacturing, 

B. J. Jerzmanowski 278,146 

Gate. See End gate. 

Gearing for changing speed, E. C. Worthen 278,070 

Governor cut offvalve gear, I. W. Bragg 271,983 

Grading machine, G.H.Waldo 278,296 

Grain binder cord tying device, M. E. Blood 218,083 

Grain decorticator, S. Dodson 217.998 

Grain scourer and polisher, J. J. Sender 211,950 

Grain separator, J. B. Birdseil 278,082 

Grappling ring. Miller & Harrison 278,165 

Grate, S. D. Spence , 218,191 

Grease cup, Ortman & Gilbert 218,172 

Grindstone tool holder, J. I. Carr 271,882, 277,883 

Grindstone tool holder. Strong & Carr 277,968 

Guard. See Saw guard. 

Hair to the action of heated vapors, device for ex- 
posing, D. G. GrifOn 278,129 

Handle. See Saw handle. 

Harness pad block, Bander & Pease ... 278,079 

Harrow, seed planter, and cultivator, combined, 

R.F.Ellis 278,118 

Harrow tooth, P. Stanton 278,287 

Harvester grain elevator, O. B. Colcord 277,993 

Harvester rake arm. O. Kromer 278,023 

Harvester reel, J. S. Davis 277,996 

Hat and making the same. Mason, Smalley & 

Schofleld 277,913 

Hats on finishing blocks, machine for mounting, 

R. Bickemeyer 278,001 

Hatchway, self-closing, G. W. "Van Allen 278,204 

Heater. See Feed water heater. Water heater. 

Heel burnishing machine, J. L. Cross 278,102 

Hinge, C. Pfauntz 217.925 

Hinge, spring. T. Butler 217.881 

Hoes, die for making. F. F. P. Unckrich 278,203 

Holder. See Butter holder. Grindstone tool hold- 
er. Loom picker stick holder. Necktie holder. 
Umbrella holder. 

Horse blanket, C. M. Andrews 277,867 

Horseshoe, H. Holland 278,015 

Hose pipe nozzle, T. Haley 278,008 

Hot air and gas engine, L. H. Nash 218,257 

Hub for traction wheels, A. Jillson 278,021 

Huller. See Wheat huller. 

Hydrocarbon engine, F. O. Wellington 278,065 

Ice apparatus, J. Bowes 278,085 

Ice cream freezer, Rogers & Maher 218,276 

Insulating underground electric wires, w. M. 

Brisben 278,087 

Iron. See Vehicle rub iron. 

Iron into cast steel, process of and apparatus for 

converting cast, J. Reese 277,929 

Iron, steel, etc.. manufacturing. J. Henderson.... 218,013 
Jack. See Lifting jack. 
Joint. See Belt joint. Railway track joint. 
Kiln. See Brick kiln. 

Knives and forks to handles, securing, T. C. Rich- 
ards : 277.932 

Lacing studs, machine for setting. W. C. Bray 277,985 

Ladder, F. S. Seagrave , 278.051 

Ladder, extension step, F. S. Seagrave 278,052 

Lamp burners, wick tube for, L. Tobey 278,295 

Lamp, electric arc, W. M. Thomas 278,293 

Lamp regulator, electric arc, A. I. Gravier 278,304 

Lard, manufacturing, W. J. Morrison 278,166 



Latch, door, O. G. Burkhardt 2T7379 

Lathe for turning irregular forms, Kromer & 

Rinkleff 278,025 

Lathing, support for wire cloth, W. Orr, Jr........ 278,263 

Leather, horn, tortoise shell, etc., process of and 

composition for the manufacture of substi- 
tutes for, B. Bauer 277,917 

Life preserver, G. P. Hunt 218,240 

Lifting jack, J. Schwegler 218,280 

Lifting jack and spike and stump puller, W. "V". 

Flynn 277,894 

Light. See Car signal light. 

Lightning rod, A. C. Lobdell 278,028 

Lock. See Nut lock. Padlock. Seal lock. 

Ijock for rocking chairs, cribs, etc., J. H. McLean. 278,162 

Locomotive, W. B. Cole 277,994 

Locomotive brake, B. B. Leigh 278,242 

Locomotive steam brake, W. B. Wallace 278,299 

Log roller, L. T. Kline 278,022 

Loom picker stick holder, W. J. Dunn 278,111 

Lubricating and cooling compound, combined, 

J.W. Williamson 278.061 

Lubricating compound. H. B. Lepper 278,243 

Malt drying apparatus, J.W. Brown 277,816 

Mattress, M. B. Smith 278,055 

Mechanical movement, vv. E. Burk 217,988 

Mechanical movement. D. B. Hartley 278,011 

Mechanical movement, A. G. Waterhouse 277.964 

Metal surfaces, machine for ornamenting, B. 

Horton 278,139 

Metals from their ores, reducing, J. Clark, .277,884, 877,885 

Micrometer gage, G. W. Church 218,094 

Microscopic illuminator, E. Bausch 271,869 

Middlings purifier, A. Hunter 27&,142 

Middlings purifier, J. W. Wilson 218,207 

Mill. See Roller mill. Saw mill. 
Mold. See Brick mold. 

Mortising tool, C. H. Pettit 878.177 

M otor. See Air motor. W eight motor. 

Motor, J. S. Fletcher 877.893 

Mowing machine, F. Bramer 271,984 

Nail, tack, and rivet plates, machine for cutting, 

Packard cS; Wilber 277,923 

Nail driving machine, E. Merritt 278.252 

Necktie holder, Keys & Lockwood 277,905 

Nut lock, J. Q. Adams 217,806 

Nut lock, C. C. Falrlamb 278,280 

Nut lock, A. B. Lipsey 278,248 

Nut lock, Meagher & Anderson 278,033 

Oil can, C. H. Pond 278,179 

Oil stone. E. N. Soulls 278,190 

Oils and fats, purifying fatty, H. Schlinck 218,187 

Orange clipper, M. S. Drake 278,108 

Ore separator, dry, J. C. McCurdy 278,160 

Ores, etc., pulverizing machinery for, W. M. 

Jollier 278,233 

Overalls, G. Dawson 878,106 

Padlock, E\ Egge 218,229 

Pan. See Vacuum pan. 

Paper pulp, manufacture of, G. Archbold (r) 10.328 

Paper, roofing or sheathing, A. Sackett 278,278 

Parcel carrier and elevated track for same, J. 

Dennis 278,226 

Parcel carrier and track, G. P. Walker 278,298 

Pavement, stone, A. McKinley 218,031 

Pedicycle, W.'Robinson 278,185 

Pen and holder, writing, J.G.Hester 278,289 

Pen, fountain, J. B. Tegardine 278,801 

Percolator, druggist's, E. L. Slocum ?.. . 378,284 

Piano music rack, L. Soule 211,951 

Pin. See Rolling pin. 

Pinchers for setting box corners, C. H. Olson 218,262 

Pipe joint ferrule, J. P. Sullivan 218,061 

Planter check rower, corn, B. Y. Burgan 278,090 

Planter, seed, A. M. Lovett 278,156 

Platform elevator, G. Ruddell 278,050 

Plow, J. Buchanan ; 277,987 

Plow fender, M. Schubert 278,188 

Plow, sulky, R. C. Buckley 278,089 

Plumber's trap, P. Connolly 277,886 

Post. See Fence post. 

Powder duster, U.H.Hayes 277.900 

Power transmitting apparatus, S. W. Hudson 878.018 

Press. See Cigar mold press. Tobacco press. 

Pressure gage, steam, M. McNeil 278,164 

Printed designs from paper to sheets of tin, etc., 

transferring, H. Mathieson . 878,0£0 

Printing machine, J. E. Hinds (r) 10,330 

Printing presses, counting apparatus for rotary, 

G.Rosquist 277,945 

Propeller, endless band, M. J. Larsen 278.027 

Protector. See Corset protector. 

Pulley, hoisting, 0. F. Batt 278,078 

Pulley, split, Lilley & Hillsley 277,910 

I'ump, double acting, N. A. Wolcott 278.308 

Pump piston, C. Newburgh 277,919 

Pumping apparatus for deep wells and mines, 

J.RHuffer 218,019 

Rack. See Piano music rack. 

Rack for graduated glass measures, etc., P. L. 

McKee 218.161 

Railway siKnal, D. Frank 278,231 

Railway track joint, J. H. Holmgreen 218,016 

Railway, wire rope, W.S.Ray 278,044 

Ratchet wrench and drill W. C. Shipherd ... 278.053 

Reel. See Harvester reel. 

Refrigerator, T. Keely 278,148 

Refrigerator, T. H. Marks 278.158 

Refrigerator car. D. E. Somes 278,285 

Regulator. See Feed water regulator. Lamp reg- 
ulator. 
Rice hulling and polishing machine, L. S. Seaver. 877,947 

Rifles, range finder for, Ord, Jr. & Kress 877,922 

Ring. See Grappling ring. 

Roaster. See Coffee roaster. 

Rocking chair and fan, combined, H. P. Roberts.. 278,947 

Rod. See Lightning rod. 

Rolled bars while cooling.treatinghot, J. L.Lewis 278,246 

Roller. See Curtain roller. Log roller. 

Roller mill, S. B. Bickerson 278,272 to 278,274 

Rolling pin, J. Nath 278,258 

Rope clamp, C. Littlefleld 278,155 

Row boats, mirror attachment for, E. W. Oppe. . . 278,039 
Rubber, apparatus or device for punching, W. B. 

Burk 218,091 

Rubber fabrics, manufacture of metallic surfaced 

India, N. S. White 278,206 

Running gear, C. R. Tiiyior 278,290 

Rust spots or stains from fabrics, compound for 

removing, w. H. Payne 278,1 r6 

Sack fastening, fur, C. Altman 278,07a 

Sash balance, D. L. Phipps 278.0*2 

Sashfastener. H. L. Blodgett 277,960 

Saw guard, J. G. Groff 278,130 

Saw handle, P. Branson 278.088 

Saw mill, J. Walrath 278,064 

Saw mill dog, T. H. Bottomley 277.981 

Scaffold, mechanic's, L. T.Steele 271,953 

Scale, counter. D. Buoy 277,818 

Scourer. See Grain scourer. 
Screen. See Window screen. 
Screw driver, C. H. Olson 878,261 
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Socav nicking machine, 0. Grot! 278,132 

Seal lock, H. W. Earl 278,227 

Seaming uiachlae, F. A. Walsh 277.962 

Seed stripper, clover, H. H. Spears 1. 278,286 

^^eparator. See Grain separator. Ore separator. 

Sewer.trap, G. A. Reich '... 278,046 

Sewing machine, button hole. W. Raeuchle 277,928 

Sewing .maeiilne cover and chair, combined. W. R. 

Flynn 278,117 

Sewing machine shuttle. G. A . Brady 277,873 

Sewing machine shuttle, W. Brown 278,303 

Sewing machine side drawer case, T. 11. Stewart. 277.955 
Sewing machine tension device, Clarl ., Farrlngton 

& sheard 278,096 

Sewing machine trimmer, A. Warren 278,300 

Sheet ni«talcftn, J.S. Elce 278,271 

Shingle sawing machine, W. H. Gray 278,128 

Shoe uppers, making seamless open bottom, N. 

Moulton 278,305 

Shoemaker's bench, T. Mullins 278.254 

Shutter, window, J. Wrightsman 277,971 

Slgnaiing apparatus. Individual, J. H. Cary 278,221 

Sizing and fllllngfor cotton cloth and other fab- 
rics, P. Riohter .; 278,183 

Skate, roller, A. J. Lutz 277 911 

Skimmer lor evaporating pans, J. W. Babbit 278.074 

Slag, treating blast furnace, A . D. Blbers ... 278,002 

Smelting furnace, S. G. Sackett 278,279 

Smoke consuming furnace, G. Blackburn 277.978 

Soaping and dyeing textile fabrics, apparatus for, 

Gibson. Jr. & Piatt 378,125 

Solderingmachine, can, I. H.Cox 278,100 

Spike, J. T. Nulty 277 921 

Spinning frame, ring. M. E. Sullivan 278,197 

Spoke extractor, R. N. Caughell 277,991 

Spoon and vial holder, medicine, S. Pelkey 277,924 

Spring. See Elliptic spring. Vehicle spring. 

Spring testing machine. VV. Harty 277,898 

Stand. See Wash stand. 

Steam engine, H. Hartig 277,897 

Steam engine, E. Tandler 278,062 

Steel, compound for tempering, J. T. Mercer 278,250 

Stone dressing machine, A. McDonald 277,914 

Stove, hot blast, P. W. Gordon 278,234 

Stove, oil, A. Velguth 278,063 

Stove or range, coolling. J. A. Price 278,267 

Stove oven door, cooking, W. A. Splcer 278.057 

Stove top and cover. W. H. Noyes 278,170 

Straw stacker. Grove & steely 278,131 

Strontium, obtaining carbonate of, Sideraky, & 

Probst 278,288 

Sugar and apparatus employed therein, manufac- 
ture and treatment of Duncan & Newlands... 278,110 
Sugar, sirups, molasses, etc.. bleaching, defecat- 
ing, and preserving, Darton & Williamson 278.104 

Surgeon's operating chair, P. A. Krill 278,241 

Suspender end, H. B. Ditwiler 277,997 

Swing, W.Hyde 277,902 

Table. See Duplex writing table. 

Tag, metallic, E.J. Brooks 278,214 

Tap, beer, Boone & Whltfleld 277,872 

Teeth for reception of artiflcial dentures, prepar- 
ing roots of. C. M. Richmond 277,943 

Teeth, preparing and treating. C. M. Richmond. . . 277,935 

Telephone transmitter, J. A. Lakin 278,026 

Thill coupling, J. O. Hopping 278,188 

Time pieces, compensating balance for, E.Osgood 278,173 

Tire heating furnace, W. Lewis :... 278.163 

Toha«eotte*8,_A. W. Mahon 277,912 

Tobacco reaweMIng device, B. Murtin , 278.029 

Tongs, pipe, T. Patton 278,264 

Tongue, vehicle, H J.Roberts 278.275 

Tool sharpener, G. H. Strong 277,957 

Tooth, artiflcial, O. M. Richmond 277,937 

Tooth crown, 0. M. Richmond 277,940 

Top prop, W. Lepper 278,244 

Toy building WQCk, W. E. Crandall 278,224 

Toy revolver, Fredrlcks & Brown 278,005 

Toy, wheel, J. li. M. Du Four 278,109 

Traction engine, L. Llllard:.: 278,154 

Train arrester, electric, H. W.Carlton 277,990 

Trap. See Plumher's trap. Sewer trap. 
Trimmer. See Sewing machine trimmer. 

Truck, car, [. O. Terry 278,292 

Trunk and table, combined, C. P. Nash 278,036 

Tug for harness, thill or shaft, D. G. Powell 277,927 

Tumbler cleaner, E.Perclval 278,040 

Turning round tenons, machine for, G. W. Foskett 278,118 
Twine or cordage, machine for making, &. Xi. 

Brownell .. , 277,986 

Type form furniture, etc., A. B. Auer 278,211 

Umbrellaholder, T. A. Gause :... 278.124 

Vacuum pan, J. Kelly 278,150 

Valve, balanced ; E." Stewart 278,058 

Valve, balanced slide, S B. Jarvis 278,020 

Vehicle rub iron, 0. 0. & F. G. Keen 278,149 

Vehicle spring, M. Medart 278,038 

Vehicle, two wheeled, A. K. Caverly 278,222 

Vehicle, two wheeled, F. L. Perry 278,041 

Vehicle, two wheeled, A. Woeber 277,968 

Velocipede, W. P. Benham 277,870 

Velocipede gearing, W. P. Anthony 277,974 

Ventilator. See Car ventilator. 

Vessel, Iron clad. A. Alfson 277,972 

Vessels, auxiliary steam power for sailing, G. H. 

Reynolds 278,182 

Wagon, dumping, C. Miller 278,253 

Wall paper, manufacture of, G. K. Blrge 278,212 

Wash stand, G. B. Waring, Jr 277,968 

Washing machine, O. A. Harris 277.896 

Washing machine. H.Lighty 278,247 

Watch case, G. S. Ladd 278,161 

Watch, stop, W. Goy 278,127 

Watches, guard for the pendant bows of, C. H. 

Shaw 278.282 

Water gage, W.A.Clark 278.223 

Water heater, H. A. Gantert 278.12S 

Water purifying and softening apparatus. Plchler 

& Sedlacek 278,178 

Weather boarding gage, clamp, and saw guide, 

T.M.Dedman 277.890 

Weather strip, double acting outward pulling, E. 

Conklin 277.887 

Weighing apparatus, grain, W. H. Ernst 278,114 

Weighing machine, automatic grain, J. Stevens, 

278.193, 278,194 

Weight motor, D. H. Bi'enner 277,875 

Wheat huller, T. T: Kneeland 277.906 

Wheel.A. M.Allen 278,071 

Wheel, E. B. Josef 277.904 

Whifiietree attachment. Stevenson & Jacobs 278,288 

Whip snaps, machine for twisting, C. E. Williams 277,967 

Wick cleaner, lamp: e. E. Baldwin 278,075 

Window screen. P. W. Pry 278,006 

Window sha-desiframe for stretching and drying, 

P.'Rlchter................. 278.184 

Wire coupling. O. Collins 278.097 

Wire netting, W. H. Johnson 278,147 

TVire^vTapplng or covering machine, C. Conner... 278,099 
Wrench. See Ratchet wrench. 

Wrench, J. M. Hamrlck 278,135 

Wrench, D. R.Porter 278,266 



DESIGNS. 

Bas relief, E. Meyer 13,924 

Pence picket, vv. Thomas, j^ 13.926 

Fishing reel, T. n. ajMibb !^^ 13,921 

Garment, A . Simon"'. 13,925 

Handkerchief Doherty & Wadsworth 13,922 

Spoon or fork handle, P. A. Wallace 13,927 

stove, coal, Bascom, Hodges & Heister 13,917 

Stove, cooking, G. E. Wilbur 13,928 

Stove, heating, Bascom & Heister 13.918 

Stove, heating, Bascoan, Ritchie & Hodges. 13,919 

stove, parlor, Bascom & Ritchie 13,920 

Type, font of printing, H. Ihlenburg 13,923 



TRADE MARKS. 

Belting, cotton. M. Gandy 

Beverages, sparkling, M. Downes 

Buttons. A. P. Parent 

Chocolate and cocoa, Runkei Brothers . 

Dyes, F. A. Ransom 

Pish, various preparations and compounds of, H. 
Reesslng — 

Flour, buckwheat, H. A. & H. D. Bogardus 

Glue, B. Cannon & Co 

Glue. E. Cannon & Sons 

Ham, bacon, and lard, H. Denny & Sons 

Medicinal preparation for external and internal 
use, C. B. Colwell 

Porcelain ware, A. Hamann 

Preservatives, food, Humiston Food Preserving 
Company 10,291 to 

Remedies In both dry and liquid form for the cure 
of internal and external diseases. World's Med- 
icine Company of Buffalo, New York 

Salts for preserving and curing animal and vege- 
table food, chemical, C. JS. Calm 

Sedative preparation or compound, H. S. Evans... 

Skins, salted sheep, B. Cannon & Co 

Tobacco, manufactured, A. Tinsley Tobacco Man- 
ufacturing Company 

Watches, A. Schwob 



10,303 
10.280 
10,300 
10.285 
10,283 

10,284 
10,287 
10,279 
10,289 
10,290 

10,302 
10,282 



10,286 

10,288 
10,281 
10,278 

10,277 
10,801 



A printed copy of the speciflcation and drawing of 
any patent in the foregoing list, also ot any patent 
issued since 1866. will be furnished from this oflSce for 25 
cents. In ordering please state the number and date 
of ttie pat.ent desired, and remit to Alunn & Co., 261 
Broadway, New York. We also f urnisii copies of patents 
granted prior to 1866; but at increased cost, as the 
speciQcations, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
Inventors for any of the Inventions named In the fore- 
going list, at a cost of $40 each. For full Instructions 
address Munn & Co., 261 Broadway, New York. Other 
foreign patents may also be obtained. 



S-flywlismints. 



Inside Page, each insertion — - 7;> cents a line. 
Hack P.-Lge. encii insei-tioii - - - i^l.OO a line. 

_ (About eight words to a line.) 

Engrmings may luad admrtlsemenis at the same rate 
per line; by measurement, as the letter press. Adver- 
tisements mmi be received at publication oMce as early 
as Thursday morning to apoear in next issue. 



1 1 r - T. UPRIGHT 

;&>:a^ DRILLS 

' \ %'\ ALL SIZES. 

: If BORING 

. r I -AND- 



^r-^ iT^Tt TURNING 
% MILLS. 




48 and 73 inch 
swing. 

H. BICKFORD 

Cincinnati, Ohio. 



NEW AND SECOND-HAND. 
Aadress HARIMS IRON 
WORKS, TitusvUle, Pa. 



Seibert Cylinder Oil Cup Co., 

Sole Manufacturers of 
Oil Cups for Jjocomo- 
tives, lUarine and Sta- 
tionary Kng'ine Cylin- 
ders, under the Seibert 

and Gates Patents^ w^itli Sight 

Feed. 




TAKE NOTICE. 

The '* Sight Feed " is owned 
exclusively by this company. See 
I Judge liowell's decision in the 
' United States Circuit Court. Dis- 
trict of Massachusetts, Feb. 33, '82. 
All parties are hereby notified to de- 
sist the use, manufacture, or sale of 
same, as we shall vigorously pursue 
and prosecute all inf inerers. 

The Seibert Cylinder Oil Cnp Co., 
53 Oliver Street* Boston. Mass. 



Hugunin Improved Sash Balances are not catches, 
but mechanical substitutes for weights, at quarter their 
applied cost, for buildings, steamboats, cars, etc. Write 
R. B. Hugunin. Sole Maker, Hartford, Ct.. for particulars. 




BIBB'S 

Celebrated Original 

BALTIMOKE 
FIEE-PLACE HEATEES 

To warm upper and lower rooms. 

The liandsomeaC, most economioal 

Coal Stoves la tbe Trorld. 

B. C. BIBB &. SON 

Foundry, Office and S&lesrooma, 

39 at)d 41 Li^ht Street, 

Baltimore* Sid. 

Makbleized Slate Mantels. 

^~iiendfor Circulars- 



_ .. aesign Chrotnt, Cards for 1883, name on, 

klOc. Quality not quantity. Warranted best sold. 
Bonanza for agents. Fricd L. Jones, Nassau, N.Y. 




Gray's Grindstone Dresser 

Trues a grindstone in a few 
minutes. M altes no dust, and 
worlts equally well with or 
without water. 

One Himdred in successful 
operation. Circulars free. 
G. A. GRAY, JR. & CO., 

Manufacturers of 
mACHINE TOOliSy 
42 East 8th St., 
Cincinnati! Ohio. 



Fpr Usprs of isieain Pumps. 
Van Duzen's Patent hleam Jet Punfp 

( No PacltinK or Oil, ) Is 

Requires ] No Repairs or Sltill, > Reli- 
< No Care or Attendance. ; able. 
Can pump any kind of liquid; ever 
ready ; no moving parts ; all brass ; can- 
not clog nor get out of order; fully tested ; 
hundreds in daily use ; every pump guar- 
anteed; not like cheap Jet Pumps made 
of Iron ; all sizes to 6 inch discharge ; 
prices from $7 upward; capacities from 
100 to 20,000 gallons per hour. State for what purpose 
wanted and send for Catalogue of "Jets." 

VAN DUZEN »Sc TIFT, Cincinnati, O. 




GET THE BEST AND CHEAPEST. 

TRADE ^PCFIIN&^MAflK. 




WESTON DYNAMO-ELECTRIC MACHINE 



The undersigned, sole agents for the above machine 
for 

ELECTROPLiTINS KM ELECTROTYPM, 

refer to all the principal Stove Manufacturers, Nickel 
and Silver Platers in the country. Over 1,500 now In use. 
Are also manufacturers of Pure Nickel Anodes, 
Nickel 8alts, Folishina: Compositions of all kinds, 
and every variety of supplies for Nickel, Silver, and 
Gold Plating; also, Bronze and Brass Solutions. Com- 
plete outflta for plating. Estimates and catalogues fur- 
nished upon application. 



HANSON VAN WINKLE 8c Co. 

SOLE AGENTS NEWARK, N. J 



New Vork Office, 9'^ and 94 Jjiberty St. 



Railroad Exposition 

AT CHICAGO. 

SEE EXHIBIT OF 

Keuffel & Esser, New York. 

Most perfect assortment of 

INSTRUMENTS 

And largest exhibit of 

DRAWING MATERIALS 

Used by Railroad Eng:ineers, Architects, 
and other Professions. 

Examine it and write for Catalogue and Samples. 



iMechanical Engineering 
Electrical Engineering 
Civil Engineering 
and Arciiitecture 





Our lO-HorBD Spai-k-Arrestinsr Thresblng: 
Kngine has cut 10,000 feet pine lumber In 10 hours. 

Win burn wood six feet long, coal, straw, and corn- 
stalks. Send for Price List and Catalogue •' A 2." 

B. W. PAYNE & SONS, 
Box 1307. CornluK, N. Y. 




DIES MID OTHER TOOLS 

HirflM BuaSbitui iiC*lUtud> ilf 

SHKBT HCTAI. OOon, 

DROP rOROIHOS, AC 

StUes & Parker Press C04 

Htuic M«xi« Oonn. 




PARTING SILVER AND GOLD. - AN 

elaborate account of the Gutzkow method, which, al- 
though it bas been in practical use for several years, has 
neverbefore been so completely described. With one 
illustnitlon. Contained in Scientific American Sup- 
plement, No. 3'^5. Price 10 cents. To be had at this 
office and from all newsdealers. 




STEM Wl NDI NG ^r;T"Tor'"'^i 

Till, Desk, Drawer, or Closet. Owner 
may use either 1, 3, 3, or 4 of its 50 numbers. 
Mmions of changes equally possible and easy. 
Security unrivaled. Simple, durable, nickel 
plated. Send $2.50 for sample by mail, or 
stampfor Illustrated List of Locks, Tills, and 
Padlocks. D. K. Miller Lock Co., Phila., Pa. 



CpAl Y Pflll CpC iti^ds cleanasDew,sa/«7y and 
calCo., P. O. Box 848, Pittsburg, pi 



f eheaply, by American Chemi- 
Send for Boob. 




„ OILER 

Lampcand Oiler Combine ' . Spout turns up when not in use. Send 
lor Prices. E. R. WALKER <fe CO., 164 Randolph St. Chicago. 




. Frisbie & Go 



Applied to ail machinery driven by 
fly-wlieels and liable to be broken by 
power stored in wheels, such as cal- 
ender rolls, upsetting machines, 
pi esses, and wire drawing ma- 
chines. We warrant to save 
fearing and all machinery 
rom breaking by using our 
clutches. Starts gradual, stops 
quick. Any amount of power 
controlled. Friction Hoistinjr 
£nii:ine<« and Drums; also, Safety 
Elevators. Can be run faster and 
stop quicker than any other friction. 
481 North 5th St., Philadelphia, Pa. 



irilD'Ef D!D)l'(7*'UfTILtAN0 CLAY RETORTS ALL SHAf I 

f lllitil, Pplfe.[\\. -BORGNER & O'BRIEN .^ 

',1 ae <;-r. ABOVE RACE. PHILADELPHI/ 



THE AIR IN RELATION TO HEALTH 

—A paper by Prof. C. F. Chandler, pointing out some of 
the foreign bodies that exist in greater or Jess quantity 
in the air. and the effect that they have on the health 
of the public. Contained in Scientific American 
SrpPLEMKNT, No. 362. Price 10 cents. To be had at 
this office and from all newsdealers. 



(CinoinnB-ti, Ohio, U. S. A.'' 
fiiclusjve Agents and Im Dorteis for the I'nited States, of the 

PERIN BAND SAW BLADES, 

Warranted supertot^ to alt othefs «n QttaHty , fin* 
^^tttnifofmitffof tf.nfper, a,n(] general &nfa.' 
vUity* One Ferin Satv rmtwefirfi tJit*ee ordinary saws. 




Clark's Noiseless Rubber Wheels. 

Absolutely prevent splintering an d wearing 
of floors caused by use of Iron Wheels. 
Adapted for Trucks. Boxes, Baskets, Tables, 
and work of every kind in Mills, Ware- 
houses, Stores, etc. Catalogue free. 

GEO. P. CLARK, Windsor Locks, Ct. 



CORNELL UNIVERSITY. 



COURSES IN 



ENTItANCE^XAMINATIONS BEGIN AT 9 
A.M. JUNE 1H and SEPT. 18, 18S3. 



For the University Register, containing full state- 
ments regarding requirements for admission, courses of 
study, degrees, honors, expenses, free scholarships, 
etc., and for special information, apply to 
Tre President of Cornell Univehsity, Ithaca, N.Y. 



•0 5PR^Y "^<s5; 
iFEEOWATER^ 

a "^^ ^-Purifier 1 

fl FOR STEAM BOILERS 
M' U.S. & FOREIGN PATENTS 



SOUTHVTARK FOtUVDRY & [IIACHI\E COaiPANY, 
430 Washin&:ton Avenue, Fhiladelpliia» 

Engineers & Machinists, 

Blowing Engines and llyclraulic Machinery. 

Sole makers of the 

Porter-Allen Antomatie €at-Uff Steftm Engine. 




BOOKWALTER ENGIIVE. 

Compact. Substantial. Econom- 
ical, and easily managed ; guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including Gov- 
ernor. Pump, etc., at the low 
price of 

y HORSEPOWER $240 00 

i}4 •• " ySO 00 

6^ " " 355 00 

m " . *' ' 440 00 

tW Put on cars at Springfleld, O. 
JAMES LBFFEL & CO.. 
Springfleid. OhiOi 
or no Liberty St., New Tork. 



WHEAT MEAL BREAD.— A PAPER BY 

M. Yates, showing the value of wheat meal bread as a 
nutritive material to build up the system and to aid It in 
resisting tendencies toward consumption and scrofula. 
Contained in Scientific American Supplement, No. 
363. Price 10 cents. To be had at this office and from 
all newsdealers. 



THE HOLLAND LUBKICATOK, VISIBLE DKOP, 

Ib guaranteed to be 
1. A perfect insurance 
against the cutting of 
ValveeeatB, Cylinder and 
Governor Vftlves ol the 
engine. 

a K will pay tiff itself 
in siz months, in the saving 
tf oil, coal, and packing. 

3, It will iuBure moie 
Bpeed in the revolutions of 
the engine, eay from one to 
two strokes per minute, 
thus increasing the powei 
of theengine. M'f'dby Holland & Thompson, 217 River St., Troy, N .Y. 





•^-IFIRE —AND— VERMINt-^ 

FR-OOIP 

Sample an d Circular Free by mail. 
U.S. MINERAL WOOL CO., 22 Courtlandt St., N. Y. 



sMIoLONDON,Bt"RRY^.ORTON, 



PHIL'^ P'^ FOR 



THE BEST BAND SAW BLADE 



PATENTS. 

MESSRS. MUNN & CO., in connection with the pub- 
lication of the Scientific Amurioan, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business' they have had thirty-eight 
years' experience, and now have vnequuled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Eeissues, Assignments, 
aiid Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pampiiletsent free of charge, on application, con- 
taining full information about Patents and how to pro 
cure them; directions concerning Labels, Copyrights, 
Designs. Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and merhod of securing 
patents in all the principal countries nf the world. 
niUNN A: CO., Solicitors of Patents, 
261. Broadway, New Tork. 

BRANCH OFFICE -Corner of F and 7th Streets, 
W^ftshington, D. C. 
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$5,000 Accident Int^uiance. $'25 Weekly 
IndemnitT. Mciirberwliip Fee, ^4. Annual 
cost about $11. $10,000 Insurauce, with $50 
Weekly liidcninity, at Correspoiidina: Kates. 
Write or call l'»r t;ircular and Application 
Blank. 
EUROPEAN PERMITS WITHOUT EXTRA CHARGE. 

CHA8. ». l»EET(of Rogers, Peet & Co.), Pres't. 
JA!S. R, IMTC'HER, Sec'y. 
320 tfe 322 BROADWAY, NEW YORK. 

fc^DYKE'S BEARD EUXIR 

" « luiuriant Mu-tacl.e, Wh,»- 

_ , or hair on bald head, in 20 to 

fSV davB. Both youngand old Bur- 

iBs evpryboiiy, 2 or .T PVbb does 

._ _ (Work. WillproTeitcrfnrfnit 

ffilOO.OO I'ncB i)6r Package with directiona Healed and i „ 

rtB.,6t»mpBoreii«r. A. L. SMITH & CO., Solo^gt's, Palatine, IIU 




TO ]VLA^i«:x[: 

PHOTOGRAPHS. 



Bfl II inV A copy of the above work, 

■ ■ ■ ■ ^H ^H with Descriptive Cata- 
H H H H ^B ^B logue, given to uny one 

■ ■ K^ ■ ■ who contemplates the 

■ ■ ^^^ w w purchase of an Amateur; 
Photograpliic Outfit. Photographic Supphes of Every! 
Description. I 

!5C0VII-1. IVfANTIFACTURING CO., i 

421 Iti-ooiiie .Street, New York. 
W.IRVING ADAMS, Agent. 



APETUXC Ulnn-farl for hniiilsoini^illiistrnted stnndU 

HuCn I O VVanmU nni bnnbc k, Rihioe 

works of character; ^reat variety; DUUKoOb DIUICo 

low ill ]>rice; selliiiji- fast; needed everywhere illiberal terms. 
Brailley, tlarretson & Co., 66 N. Fourth St., Pliiladelphia, Pa. 



llTus^Catalogue, 150 pages, Plioto. and l^ectiire, lOCi 



MAGIC 



LAHTERiq 

IWIVIEWS. 



MAGIC liANTBRNS & SI-IDES W^antcTl. 

Optical and Musical Wonder Cataloguf, K itH K. 
THEO. J . HAKBACH, 8(19 rilbfjrt'St.,PJula..Pa. 



THE DINGEE & GONARD GO'S 

BEAUTIFUL EVER-BLOOMING 




The only establishment making a SPECIAL 
BUSINESS of ROSES. 60 LARGE HdUSES 
for ROSES atone. Strong- Pot Plants suitable for 
immediatebloom delivered safely, postpaid.to any post- 
^CTi»crT"T5^pnaTaravarieties, your choice, all labeled, 
for SI; l2forS2: (9 for$3; 26for$4: 35 for 85; 
75forSlO; lOOforSIS; weClVE a Handsome 
Present of choice and valuable ROSES free 
with every order. Our NEW GUIDE, « complete 
Treatise on the Eose,'JO pp. elegantb/ illustrated— free to all. 

THE DINGEE &. CONARD CO. 

Rose Growers, West Grove, Chester Co., Pa. 





_^ 60 Wiffcrent l>e- 

8lens; Bird, tloral, Gold Punel, German, French- 
Italian and Oriental Views, summer, winter, moon, 
llpht and marine ncenea, all in beautiful colors on superfine 
enameled bnard, with yournamein fancy script type, lOe. A 30 
page illustrated Premium List sent with each order. Agents 
make 60 per cent. Full particulars and samples for 3o. stamp. 
CAXTON PRINTINtl CO., J^orthford, Conn , 



RUPTURE 

cured without an operation or the injury trusses inflict 
by Dr. J. A. SHERMAN'S method. Office, 251 Broadway, 
New York. His book, with Photographic likenesses 
of bad cases, before and after cure, mailed for lUc. 

morphTne 

«» WHISKEY 

Habits easily cured with my DOUBLE 

I^BCHLORIDE OF GOLD^M 

aEMBDIES. 5,000 cures. Bonks FEEE. 

iESLIE E. KEELEX. M. D., 

Ptirgeon C. & A. Eailroad. Dwleht. ni 

^ftR a week in vour own town. Terms and $5 outfit 
**"' free. Addres.s H. HA1.I.ET & Co., Portland, Me. 

ivi aHm jToo D ! 




KNOW THYSELF. 

A Book for Every Man ! 
Yoimi?, Mi<l<lle-A2:ed, and OlfL 

The untold miseries that result from indiscretion in 
early life may be alleviated and cured. Those who doubt 
thi? assertion should purchase and read the new medical 
wor t publishel by the I'ejihody Uledical Jn<«titHrp, 
Boston, entitlafl the Science of liiie; or. Self-Pre- 
«aei'viLiion. It is not only a complete and perfect trea- 
tise on Manhood, Exhausted Vitality, Nervous and 
Physical Debility. Premature Decline in Man. Errors of 
Youth, etc.. but it contains one hundred and twenty-flve 
p-escriptions for acute and chronic diseases, each one 
of wliicli is invaliinhlc. so proved by the author, 
whose experience for 21 years is such as probably never 
befflre fell to the lot of any physician. It contains 300 
pages, bound in beaut ful embossed covers, full pilt, 
embellished with the very finest steel engravings, guar- 
anteed to be a finer work in every sense— mechanical, 
literary, or professionsil than any other work retailed 
in this country for $5.50. or the money will be refunded. 
Price only $1.25 by mail. Gold medal awarded the author 
by the National Medical Association. Illustrated sam- 
ple sent on receipt o^ six cents. Send now. 

Address PBABODT MEDICAL INSTITUTE, or DR. 
W. H. PARKER. INO. 4 Bulflnch Street, Boston, Mass. 
The author may be consulted oil all diseases requiring 
Bkill and experience. 



Treatise on Improved Methods SENT FREE. 

•wo Pff 33 IE K. E' XT Ij I*. IB )S XT Xj I* S . 

ItiS Tables of TielUs, Prices, Profits, ^and 

;f «i ^ I General Statistics. 

'jJ Address AMERICAN MANUF'G CO., 
WAYNESBORO, PA. 



THE NEW YORK BELTING AND PACKING CO., 

MANUFACTURERS OF 

RUBBER BELTING, PACKING & HOSE, 

HAVE REMOVED TO 

Nos. 13 and 15 PARK ROW, opp. Astor House, NEW YORK. 




ATLASSrc^'"^ 



fORKS 



INDIANAPOLIS, IND., U. S. A, 

MANUEAOTUEEKS OP 

STEAM ENGINES -^''"^ 



AND BOILERS. 

CARRY ENGINES and BOILERS IN STOCKfor IMMEDIATE DELIVERY 



r 





For Family Sewing Machines, Dental. Jewelers', 
Watchmakers' Lathes, Fans, etc. Motor, with auto- 
matic battery and complete outfit for sewing machine, 
$35 to uo. THE electro-Dynamic Co. of Phila.. 
121 So. Sd St., 19 E. 15th St., Cannon St.. 

Phlia. New York. London. Eng. 

In writing for catalogue, give street and number. 



a 



BLAKE'S CHALLENGE" ROCK BREAKER. 

Parenred NoTeiiiber IS, ISTJI. 

For !>rncndairi Konti making. Ballasting of RaiIi'oad8. Crushing Ores, use of Ti'on Furnaces, 

etc. Uapidly superseding our older styles of Blake Crusher on account of its superior strength, effici- 
ency, a,nd si'mplicity. Adopted by important Railway and Mining Corporations. Cities, and Towns. 
First Class Medals of Superionty awarded by American Institute, 1879 and 1880. 

ULAKE CRUSIIKU CO.. Sole Makers, New H.aveii, Conn. 




CCCnC I Eor the Merchant on our New Plan I CCCnC I 
OCCUv I Crown by ourselves nn our own Farms I OCCUO I 



.KT^ mf Established 98 Years. SM 
For the Market Gardener I CCCnQ 
For the Private Family I OCCUO 

Handsome Illustrated Catalogue and Rural Register free to all. Merchants, send us your business cards for 
trade list. UAVII) LANURETil Jfc SONS, SEED GROWERS, 1'H11.,A1)E1.,1'HIA, PA. 



^aM^'iV Jililiiiffl 



u/ n. • NEW HAVEN 

BEECHER & PECK, CONN. 



NEW HAVEN MANUFACTURING CO. 

NEW HAVEN, CONN., 

Manufacturers op Iron Working 

MAGHIIVrE TOOLS 

Lathes, Planers, Drills, Shapers, etc. 

ILLUSTEATBD CATALOGUE ON APPLICATION. 




PATENT QUICK 

Adjustable Stroke 

Can he Changed while in Motion. 

E. GOUT.D & EBERIIARDT, 

No. Ill N. J. R. R. Ave., 

NEWARK, N. J. 



An engine that works without 
Boiler. Always ready to be started 
and to give at once full power. 
SAFETY. ECONOIUV 
C<»NVENIKNt;E. 
Burns common Gas and Air. No 
steam, no coal, no ashes, no fires, 
no danger, no extra insurance. 
Almost no attendance. 

THE NEW OT'I'O SII.KNT (,JAS ENGINE. 

Useful for all work of small stationary steam engine. 
Builtinsizesof '2, 4.and7H. !^,by SCflliEICHER, 
SCH UIM M tfe CO., N. E. cor. S3d & Walnut Sts.. Phila. 
Pa. A. C. lllJiniiiiig, 88 Dey St., New York, Agent. 





SHKPAUD'S CELEBRATED 

Screw Cutting Foot Lathe. 

Foot and Power Lathes, Drill Presses, 
Scrolls. Saw Attachments, Chucks, Man- 
drels, Twist Drills, Dogs. Calipers, etc. 
send for catalogue of outfits for ama- 
teurs or artisans. Address 

H. li. SIIEPARI) A- CO.. 
3a&343 WeatFrontSt..Ciuciiiniiti, O. 



WITHERBY, RU(:JG & RICH A UDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & ( o.. Worcester. Mass. Send for Catalogue. 



^R fn (tOnperday athome. Samples worth $5free. 
9«J lU ^£.\3 Address Stihsoh & Co., Portland, Me. 



L^-'^^'^^ 



. MACHINERY': 

H.B. SMITH MACH.CO' 

' 925 MARKET ST 

L PHILADELPHIA. ' 



Wood 

Working 

MACHINERY. 



50 



AH New Enameled Gold and ITloral Chromo Cards, 
name on, 10c. W. H. Card Works, West Haven , Ct. 



WATCHMAKERS. 

Before buying lathes, see the "Whitcomb,*' made by 
AMKBICA-N WATCH TOOL CO., Walthara, Mass. 




THE RIDER HOT AIR 

COMPRESSION 

Pumping Engine, 

For city and country residences where 
it is required to raise a supply of water. 

Simple, Economical, Eflf'ective. 

No skill required to run it. We can 
refer to our customers of eight years' 
standing. Send for catalogue. 
CAHIMEVIUr tfc SAVER, 
19 Dey St., New York. 



xj3Nrx"VE3 rr s-a.Xj 



Pulverizes everything— hard, soft, gummy, etc. 
The best Clay Grinder and the best Cotton Seed 
lluUer in the world. 

Portable Steam Engines. Stationary Engines, 
Horizontal and Upright Boilers, all sizes, on 
hand for immediate delivery. 

10 Barclay St., N. Y. City. 



£_PH0ENIXf0UNDRY8cMACHINECo. 

SYftACUSEN.tr 

MANUFACIUREflSOf HORi^ONrAL 
AN« VUIICAL STEAM ENCINESmTH 
SAJiNCEOyAlVtSTHEBtSTINTHE 
MARKEXAUO IliON ^STtELSOILERS 
SHAFTING PUUEVSAND GENERAL 
FOUNDRY WORK. 

Se^d.'for Prices. 



$72 



A WEEK,.$ 
Outfit free. 



,2 a dayathomeeasilymafle. Costly 
Address Thuf. & Co., Augusta, Me. 



RIJBBEI! Stnnips. BestMade. 

free to Agents. The G. A . Harper Mfg.Co., Cleveland, 



Immense Catalosnie 
- - ii.D 
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li£W YOJtKCOAL TAR CHEMICAL CO. 

10 WjAff/^gA/ sj fi.y. 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W. 1!. FRANKLIN, V, Pres'l. J. M. ALLEN, Pres't. 
J. IJ. PIEIU;!!. Sec^y. 

FOR A 

COMBINED 

Punch and Shears 

t^ of beautiful design, of great strength 
~ antl capacity, and thoroughly reli- 
able, address 

^^ Ijaiiibeitville Iron Woiks, 

LAMBERTVII/I-E, N. J. 



DCDA flACfiCC Smetaciis, Teiitcop'j, 
rCllH ULHOOCo itKroscope), I'lwto. 



'f-apnic OatmA U>r Jitnateurs, etc, R, i& J» 

Ut'.rK, ,Mnnufac:tijriii>r Optlcihus, Pblla., Pft- 

lij:^ .-reuti for JlLit-tiriiLiil I'rio** rJiitLLuicue. _aJ 



F. Brown^s Patent 

FRICTION 
' CLUTCH. 

S^f>nrl frjr lllus^tmted Cutiu* 
loKuc and JDi9<:uuj]t sheet 

til 

A. &, F. BKVU\, IS Park Place, \eir York. 




A8BESr»»S UOPE PATKING, 

AJSHESTOS WICK PACKING. 

ASIJKSTOS Ifl.AT PACKING, 
ASBESTOS SIIKA'l'mN<;S, 
ASBESTOS GASKETS, 

ASIJKSTOS BUILDING FELT. 
Made of strictly pure Asbestos. 

H. W. JOHNS M'FG CO., 

87 Maiden Lane, New York, 

Sole Manufacturers of TT. W. Johns' Genuine 

A?im:sTos i.Tqiiii) paints, rook 

MINTS, llOO|fIN(J. STEAHi PIPE 

AN1> Bt)H.EI{ COVERINGS, 

FIREPIIOOI' COATINGS, 

CEMENTS, HTC. 

Descriptive price lists and samples free. 




COLUMBIA bicyclt:. 

This easy runnini?, staunch, and du- 
rable roadster Is the favorite with 
riders, xuid is confidently guaranteed 
as the best value for the money at- 
tained in a Bicycle. Send 3c. stamp 
for 36-page Catalogue, containing price 
list and full information. 

TtiK I'OI'E iU'F'U CO., 

597 Washington St., Boston, Mass. 









PirT»OTn*»+OT»0 '^°'' showing heat o( 
'^ y- «Jlli«3L«3X S, Ovens, Hot Blast Pipes, 
Boiler Flues. Superheated Stpttin, Oil Stills, etc. 
HENRY VV. BULKLEY. ¥o1e Manufacturer, 

149 Broadway, New York. 



j-_J"L-L- 





ROOFING. 

For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and sampiesfree. 
Agents Wanted. T. NEW. 3*^ John Street, New York. 



1=^ 



Sx 




PATENT 

JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

JAMES C. HAND & CO., 
614 and 616 Market St., Philadelphia, Pa. 



SPECIAL NOTICE. 

In press and ready for distribution in thirty days. 

APOCKET MANUAL FOR ENGINEERS. 

Edited by JOHN W. HILL, 
Mechanieal Engineer, Member American Society of Civil 

Engineers, M ember American Association, R.K.M .M . 
EDITION, 10,000. 
Of which first 2,000 copies will be furnished, postage pre- 
paid, at one doUtir ($1) each; subsequent copies fur- 
nished (postage prepaid) at one dollar and a half ($1.50J 
each. 

A pocket manual of useful information for mechanictil 
engineers, steam users, and mechanics-, containing 224 
pages (set in nonpareil type) of carefully selected data, 
formulas, and experimental investigations from the 
latest and most approved sources. 

Printed from electrotype plates, on white No. 1 book 
paper, in stiff morocco covers, witli cardinal edges. 

Size of page. 4!^ x i^ inches. 

From presj^ of Robert Clarke & Co., Cincinnati. 

Published by \VM. A. HARRIS, Builder of Harris- 
Corliss Steam Engines, PiioviDHNCE, R. I., to whom all 
Bubscriptionfe for copies should be sent. 



T TENKINS PATENT VALVEC; ' 

Bi • ^'-'^ STANOAfiO. "oO '^ 

^. MANUFACTURED OF ' 

l^^fl BEST STEAM METAL, i 
°:J3i; JENKINS BROS.TIJOHNS^NY, 



WARRANTED 

\VsllL«-*fi Fll^Xlbl*! Fountain Pen. Pat. 
Dec. 14, 1880, by H. A. WALUE. Best 13 

karat diainnnd-pointed gold pen, hard rubber holder. 
Absolutely non-corrOBive, certain in flow and action. 
Over 50,()(iy now in use. Not one rejected or thrown 
aside. We also make cheap fountain and dipping peni 
of iridium and silver, diamond-pointed, non-corroaive. 
We warrant our pens and will refund price njiicj us for 
any itEju not entirely satisfactory after ten Jayn' trial. 
For ijeacri [Jtive price-list aud terms to agents, address 

THE WALKE PEN MT'G CO. 

HAMILTON. OHIO. 



,, BARREL, KEG, 

HOGSHEAl), 

CtlLUU fLTijijJ . ]£'in'L:Jt[i^, 





///J^Over frfl v^rletlud 



imiuufuctin'Od by 

E,&B, HOLIES, 

Tniaa tlooy UrtTU]|;, Buflalo* N. Y- Head K^iinilliie< 




AS'D Fan and StAT^TointGr. 

Staifi MacMnery, 



The Braj ton Petroleum Engine Co. 
:,» Feiiei al St^ .i^^^^s, iz? 

BOSTON, BASS. M^C^ - ^^%\ §' = 

"v'^ ag" ' ' .s? !.-^ ', . R 

SAFETYf ECONOMV ! CONVENIENCE! 

Expense Ceases when E-n^ine is Stopped. 

While the cheapest motor in the world for continuous 

running, the cost of fuel becomes a mere trifle 

when power Is required at intervaJs only. 

J. R. SMITH Philadelphia, Pa. 

G. S. WORMER & SONS Detroit. Mich. 

G.S. WORMEB& SONS Chicago. 111. V Agents. 

T. S. BOWMAN St. Louis. Mo. 

ROBINSON & CART St. Paul, -Minn. 





Aililresii JDIW A. KOmil.lNOV ^^USJi, ,Miitillt;lLlur- 
erB. 'I'runton, N. ,1 . (»r 117 Lihtrty Sti-^^et, New York. 
f Wheela ttntt UoiMj for cunvvyijig power lonjc dtstwices. 
fceiitl lor clrculur. 



£:s'X'.a.:^XjIszz:e:x> isss. 



RUBBER BELTING, PACKING, HOSE. 



PARES 



pHlLHD, 



(4&5SSS^ 



WM. A. 

I'ROVIOENCE, R. 



HARRI«!«. 

I. (I'AKK I^TREET), 

Six minutes walk West from station 
Original and Only builder of tiie 

HAIllllS-COULlSS ENGINE 

Wiih Harris* I'nteiiteil TinprovemeniBi 
IViiiri 10 to l.OOU H. r. 



Steam Packing, 
Piston Packing, 
Leading Hose, 
Steam Hose, 
Suction Hose, 
Pump Valves, 
Ball Valves, 

rRAI>E MARK. _ 

PATENT RED STRIP RUBBER BELTING. 
PATENT CARBOLIZED RUBBER FIRE HOSE, 

MalteseCross Brand. Over two million feet in use. 
BaUer FabricOnttnn-ljined Fire Hose. Ijincn Hoi^e* Plain and Rubber-Lined. 

GUTTA PEKCHA & RUBBER M'F'G CO., 33 Park Place, New Yolk. 





Caskets and Rings, 
Car Springs, 
Wagon Springs. 
Wringer Rolls, 
Grain Drill Tubes, 
Corrugated Rub- 
ber Matting. 

TRADE MARK. 




OF THE 

FOlt tSS3. 
The Most Popiilai- Sticitlilic riipcr \\\ the AVorliK 

Only $3.*^0 a Year, iiicliMlhig^ i>a8la8;e. Weekly. 
5I.2 Niiiiibei's a Year. 

This widely circiilnied and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new Inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures. 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Headers find in the Scie.ntifio 
American a popular rtsmne of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of Instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms oi" Siibsci'iptioii.— One copy of the Scien- 
tific AMEiacAN will be sent for one i/ear— 52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of llii'ee dollars and iweniy 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of the Scientific Ameri- 
can will be supplied gratis /or evervcluho/^vestiibscriibcrs 
at $3.20 each ; additional copies at same proportionate 
rate. 

One copy of the Scientific Ai^iRRiCAN and one copy 
of the Scientific American SuprLE-MKNT will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of sewft dx>iyiT& by 
tlie publishers. 

The safest way to remit Is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

3^TJ2snsr cSc CO., 

261 Broadway, New York. 

To Foreign Siibscribei's.— Under the facilities of 
the Postal Union. the Scientific American is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India. Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
I Russia, and all other European States; Japan. BraziJ, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted,. 
$4, gold, for Scientific American, one year; $9, gold, 
for both Scientific Amrrican and Supplement for 
one year. This includes postage, which we pay. Remit- 
by postal order or draft to order of 

MUNN & CO., 261 Broadway, New York. 



PRIIVrTIItfe INKS. 

THE "Scientific American" is prinied with GHAS, 
BNEIT JOHNSON & CO.'S INK. Tenth and Lom- 
bard Sts. Phila., and 47 Rose St., opp. Duaue St., N. Y. 
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